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Honorable  Brendan  T*  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

inclosed  is  the  Phase  I  Inspection  Report  for  Deer  Park  Pond  Dam  in  Warren 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report* 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Deer  Park  Pond  Dam,  initially  listed  as  a  high 
hazard  potential  structure,  but  reduced  to  a  significant  hazard  potential 
structure  as  a  result  of  this  inspection,  is  judged  to  be  in  poor  overall 
condition*  The  dam's  spillway  is  considered  inadequate  because  a  flow 
equivalent  to  26  percent  of  the  Spillway  Design  Flood  -  SDF  -  would  cause 
the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of  the 
Probable  Maximum  Flood).  To  ensure  adequacy  of  the  structure,  the  following 
actions,  as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  three  months  from  the  date  of 
approval  of  this  report.  Within  three  months  of  the  consultant's  findings 
remedial  measures  to  ensure  spillway  adequacy  should  be  initiated. 

b*  Within  six  months  from  the  date  of  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  perform  the  following; 

(1)  Design  and  oversee  procedures  for  the  removal  of  trees  and  their 
root  systems  from  the  downstream  slope  and  for  a  distance  of  25  feet  from 
the  downstream  toe  of  the  dam  or  to  the  limits  of  the  owner's  property. 

(2)  Design  and  oversee  the  installation  of  erosion  protection  for 
the  upstream  slope  of  the  dam* 

(3)  Design  and  oversee  repairs  for  the  eroded  area  on  the  downstream 
slope  to  the  left  of  the  spillway. 
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Honorable  Brendan  T*  Byrne 

(4)  Investigate  the  reasons  for  the  uneven  surface  of  the  dam  crest, 
including  the  depressions  to  the  right  and  left  of  the  spillway  and  design 
remedial  measures  as  needed. 

(5)  Investigate  the  seepage  and  ponding  of  water  at  and  downstream 
of  the  toe  of  the  dam  and  design  remedial  measures  as  required. 

(6)  Design  and  oversee  repairs  to  the  spillway  aprons. 

(7)  Design  and  oversee  repairs  to  the  service  bridge  steel  beam  and 
supports. 

c.  Within  three  months  from  the  date  of  approval  of  this  report  the 
following  remedial  actions  should  be  initiated: 

(1)  Clear  fallen  trees  from  the  spillway  discharge  channel  and 
maintain  the  channel  free  of  debris. 

(2)  Start  a  program  of  checking  the  condition  of  the  dam 
periodically. 

(3)  Establish  grass  vegetation  on  the  embankment  and  start  a  program 
for  maintaining  the  embankment  free  of  weeds,  brush  and  trees. 

(4)  Clear  trees,  brush  and  debris  from  the  discharge  channel  and 
from  a  zone  25  ft.  wide  on  either  side  of  the  discharge  channel  for  a 
distance  of  100  ft.  downstream  from  the  end  of  spillway  apron  or  to  the 
property  line  whichever  is  the  lesser. 

d.  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report. 

e.  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approval  of  this  report. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 
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An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection*  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely, 


Incl 

As  stated 


Copies  furnished: 

Hr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 


iOGER  L.  BALDWIN 

Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 


DEER  PARK  POND  DAM  (NJ00502) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  23  April  1981  by  Anderson-Nichols  and  Co*  Inc., 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  haa  this  inspection  performed 
in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

Deer  Park  Pond  Dam,  initially  listed  as  a  high  hazard  potential  structure, 
but  reduced  to  a  significant  hazard  potential  structure  as  a  result  of  this 
inspection,  is  judged  to  be  in  poor  overall  condition.  The  dam's  spillway 
is  considered  inadequate  because  a  flow  equivalent  to  26  percent  of  the 
Spillway  Design  Flood  -  £DF  -  would  cause  the  dam  to  be  overtopped.  (The 
SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum  Flood).  To 
ensure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  three  months  from  the  date  of 
approval  of  this  report.  Within  three  months  of  the  consultant's  findings 
remedial  measures  to  ensure  spillway  adequacy  should  be  initiated. 

b.  Within  six  months  from  the  date  of  approval  of  this  report  the  owner 
should  engage  a  qualified  professional  consultant  to  perform  the  following: 

(1)  Design  and  oversee  procedures  for  the  removal  of  trees  and  their 
root  systems  from  the  downstream  slope  and  for  a  distance  of  23  feet  from 
the  downstream  toe  of  the  dam  or  to  the  limits  of  the  owner's  property. 

(2)  Design  and  oversee  the  installation  of  erosion  protection  for 
the  upstream  slope  of  the  dam. 

(3)  Design  and  oversee  repairs  for  the  eroded  area  on  the  downstream 
slope  to  the  left  of  the  spillway. 

(4)  Investigate  the  reasons  for  the  uneven  surface  of  the  dam  crest, 
including  the  depressions  to  the  right  and  left  of  the  spillway  and  design 
remedial  measures  as  needed. 

(5)  Investigate  the  seepage  and  ponding  of  water  at  and  downstream 
of  the  toe  of  the  dam  and  design  remedial  measures  as  required. 

(6)  Design  and  oversee  repairs  to  the  spillway  aprons. 

(7)  Design  and  oversee  repairs  to  the  service  bridge  steel  beam  and 
supports. 

c.  Within  three  months  from  the  date  of  approval  of  this  report  the 
following  remedial  actions  should  be  initiated: 

(1)  Clear  fallen  trees  from  the  spillway  aischarge  channel  and 
maintain  the  channel  free  of  debris. 


(2)  Start  a  program  of  checking  the  condition  of  the  dam 
periodically* 

(3)  Establish  grass  vegetation  on  the  embankment  and  start  a  program 
for  maintaining  the  embankment  free  of  weeds,  brush  and  trees* 

(A)  Clear  trees,  brush  and  debris  from  the  discharge  channel  and 
from  a  zone  25  ft*  wide  on  either  side  of  the  discharge  channel  for  a 
distance  of  100  ft*  downstream  from  the  end  of  spillway  apron  or  to  the 
property  line  whichever  is  the  lesser. 

d*  The  owner  should  develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam,  within  one  year  from  the 
date  of  approval  of  this  report. 

e*  An  emergency  action  plan  and  warning  system  should  be  developed 
which  outlines  actions  to  be  taken  by  the  owner  to  minimize  the  downstream 
effects  of  an  emergency  at  the  dam  within  six  months  from  the  date  of 
approval  of  this  report. 


APPROVED: 

ROGER  L.  BALDWIN 

Lieutenant  Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 

DATE: 
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State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection 


Deer  Park  Pond  Dam 
Fed  ID  No.  NJ00502 
New  Jersey 
Warren 

Tributary  of  Musconetcong 

River 

Delaware 

April  23,  1981 


ASSESSMENT  OF  GENERAL  CONDITIONS 


Deer  Park  Pond  Dam  is  probably  about  100  years  old  and  is  in 
poor  condition.  It  is  an  earth  embankment  410  feet  long  with  a 
concrete  and  stone  masonry  spillway.  The  low-level  outlets 
consist  of  two  12-inch  cast  iron  pipes  15  feet  apart  that  run 
under  this  spillway.  The  dam  has  a  hydraulic  height  of  16.4 
feet  and  a  crest  width  ranging  from  15  to  20  feet.  An  access 
road,  along  the  full  length  of  the  dam,  spans  the  spillway  with 
a  low,  concrete-slab  bridge.  The  dam  is  small  in  size  and  its 
hazard  classification  is  significant.  Trees  are  growing  on  the 
downstream  slope  and  in  the  area  downstream  of  the  toe.  A  2.5 
foot  diameter  tree  is  growing  on  the  right  spillway  training 
wall  just  downstream  from  the  crest  of  the  spillway.  Wet,  soft 
areas,  standing  pools  of  water,  and  seepage  along  the 
downstream  toe  and  beyond  are  indicative  of  seepage  through  and 
under  the  dam.  The  dam  crest  is  uneven  and  several  large 
depressions  on  the  upstream  crest  could  be  indicative  of 
internal  erosion  of  the  embankment.  Extensive  erosion  has 
taken  place  on  the  upstream  slope  at  and  above  the  waterline. 

An  erosion  path  from  crest  to  the  downstream  toe  along  the  left 
side  of  the  spillway  is  susceptible  to  further  erosion  from 
rainfall  runoff  or  overtopping  damage,  should  overtopping 
occur.  Overflow  at  the  spillway  disappears  about  half  way  down 
the  placed  stone  apron  and  reappears  from  under  the  apron  at 
the  downstream  toe.  The  upstream  spillway  apron  has  two 
transverse  cracks  in  the  concrete.  The  spillway  has  a  capacity 
of  114  cfs,  which  is  sufficient  to  handle  a  storm  25%  the  size 
of  the  one-half  PMF  spillway  design  flood.  Thus  the  spillway 
is  considered  inadequate. 

The  owner  should  engage  a  professional  engineer  qualified  in 
the  design  and  construction  of  dams  to  accomplish  the  following 
in  the  time  periods  specified.  In  the  near  future:  design  and 
oversee  procedures  for  the  removal  of  trees  and  their  root 
systems  from  the  downstream  slope  for  a  distance  of  25  feet 
from  the  downstream  toe  or  to  the  property  line,  whichever  is 
less;  design  and  oversee  the  installation  of  erosion  protection 


for  the  upstream  slope  of  the  dam;  design  and  oversee  repairs 
for  the  eroded  area  on  the  downstream  slope  to  the  left  of  the 
spillway;  investigate  the  reasons  for  the  uneven  surface  of  the 
dam  crest,  including  the  depressions  to  the  right  and  left  of 
the  spillway  and  design  remedial  measures  as  needed; 
investigate  the  seepage  and  ponding  of  water  at  and  downstream 
of  the  toe  of  the  dam  and  design  remedial  measures  as  required; 
design  and  oversee  repairs  to  the  spillway  aprons;  and  design 
and  oversee  repairs  to  the  service  bridge  steel  beams  and 
supports.  In  the  future:  perform  a  more  detailed 
hydrologic/hydraulic  evaluation  of  the  inadequacy  of  the 
spillway  and  design  and  implement  necessary  remedial  measures. 


It  is  further  recommended  that  the  owner  accomplish  the 
following  tasks  as  part  of  operational  and  maintenance 
procedures.  Beginning  soon:  clear  fallen  trees  from  the 
spillway  discharge  channel  and  maintain  the  channel  free  of 
debris;  check  the  condition  of  the  dam  periodically;  establish 
grassy  vegetation  on  the  embankment  and  start  a  program  for 
maintaining  the  embankment  free  of  weeds,  brush,  and  trees;  and 
clear  trees  and  brush  for  about  25  feet  downstream  from  the  toe 
of  the  dam  and  from  the  banks  of  the  discharge  channel  for  a 
distance  of  100  feet  downstream  from  the  spillway  or  to  the 
property  line  whichever  is  less.  In  the  near  future:  develop 
an  emergency  action  plan  which  outlines  actions  to  be  taken  by 
the  owner  to  minimize  the  downstream  effects  of  an  emergency  at 
the  dam.  In  the  future:  develop  written  operating  procedures 
and  a  periodic  maintenance  plan  to  ensure  the  safety  of  the  dam. 


ANDERSON-NICHOLS  &  COMPANY,  INC. 


oAAUa)  (/[  ■ 

Yfarren  A.  Guinan,  P.E. 


Project  Manager 
New  Jersey  16848 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C. 

20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  It  is  important  to  note  that  the 
condition  of  a  dam  depends  on  numerous  and  constantly  changing 
internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonable  possible  storm  runoff),  or  fractions  thereof.  The 
test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  it-s  genera]  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
DEER  PARK  POND  DAM 
FED  ID  NO.  #NJ00502 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Authority  to  perform  the  Phase  I  Safety 
Inspection  of  Deer  Park  Pond  Dam  was  received  from  the  State  of 
New  Jersey,  Department  of  Environmental  Protection,  Division  of 
Water  Resources  by  letter  dated  12  December  1980  under  Basic 
Contract  No.  FPM-39  and  Contract  No.  A01093  dated  10  October 
1979.  This  Authority  was  given  pursuant  to  the  National  Dam 
Inspection  Act,  Public  Law  92-367  and  by  agreement  between  the 
State  and  the  U.S.  Army  Engineers  District,  Philadelphia.  The 
inspection  discussed  herein  was  performed  by  Anderson-Nichols  & 
Company,  Inc. 

b.  Purpose :  The  purpose  of  the  Phase  I  Investigation  is 
to  develop  an  assessment  of  the  general  conditions  with  respect 
to  the  safety  of  Deer  Park  Pond  Dam  and  appurtenances. 
Conclusions  are  based  upon  available  data  and  visual 
inspection.  The  results  of  this  study  were  used  to  determine 
any  need  for  emergency  measures  and  to  conclude  if  additional 
studies,  investigations,  and  analyses  are  necessary  and 
warranted . 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtenances.  Deer  Park  Pond 
Dam  is  a  410-foot  long  earthfill  dam  with  concrete  and  stone 
masonry  spillway.  The  dam  has  a  hydraulic  height  of  16.4  feet 
and  a  structural  height  of  17.4  feet.  The  width  of  the  dam 
crest  ranges-  from  15  to  20  feet.  The  roadway,  which  runs  along 
the  crest  of  the  dam,  has  standard  highway  guardrails  on  both 
sides  at  the  spillway.  Over  the  spillway  is  a  concrete  slab 
bridge;  the  concrete  poured  over  timber  decking.  The  spillway 
approach  is  a  sloping  concrete  apron,  the  weir  is  an  irregular, 
cut  stone  surface  and  the  downstream  face  of  the  spillway  is 
granite  masonry.  The  spillway  weir  is  19.5  feet  long  and  12 
feet  wide.  Both  the  spillway  and  the  dam  have  an  upstream 
slope  of  4H:1V  and  a  2H:1V  downstream  slope.  The  upstream  dam 
face  shows  significant  sloughing.  The  downstream  face  is  brush 
covered,  exhibits  sloughing  and  displacement  of  riprap.  Trees 
are  growing  on  the  downstream  face  and  at  the  toe. 
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b.  Location .  Deer  Park  Pond  Dam  is  located  on  a 
tributary  of  the  Musconetcong  River,  in  Allamuchy  Township, 
Warren  County,  New  Jersey.  The  dam  is  at  400  54.3'  north 
latitude  74o  47.5'  west  longitude  on  the  Tranquility,  New 
Jersey  Quadrangle.  The  dam  may  be  reached  by  driving  south  on 
State  Route  517  about  1.25  miles  from  the  Allamuchy  Exit  on 
Interstate  80  and  turning  left  on  an  unimproved  road.  The 
corner  has  a  sign  showing  to  "Deer  Park  Pond."  The  dam  is 
about  1-1/2  miles  eastward  on  this  rough,  winding  road.  A 
location  map  has  been  included  as  Figure  2. 

c.  Size  Classification.  Deer  Park  Pond  Dam  is  classified 
as  being  small  in  size  on  the  basis  of  storage  at  the  dam  crest 
of  456  acre-feet,  which  is  less  than  1000  acre-feet,  but  more 
than  50  acre-feet,  and  on  the  basis  of  its  height  of  17.4  feet, 
which  is  less  than  40  feet,  in  accordance  with  criteria  given 
in  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Waterloo  Road  is  approximately 
3200  feet  downstream  of  Deer  Park  Pond  Dam.  The  road  passes 
over  .the  stream  on  a  small,  open  span  bridge.  Approximately 
500  feet  downstream  of  the  bridge,  the  stream  flows  into  Saxton 
Lake  on  the  Musconetcong  River.  At  this  juncture,  there  is  a 
seasonal  cabin,  whose  elevation  is  within  a  few  feet  of  the 
water  surface.  Dam  failure  flood  flows  would  overtop  and 
severely  damage  the  bridge  and  cause  extensive  damage  to  the 
cabin.  If  the  cabin  were  occupied  at  the  time  of  the  dam 
failure,  there  is  potential  for  the  loss  of  a  few  lives.  For 
these  reasons  Deer  Park  Pond  Danv  should  be  classified 
significant  hazard. 

e.  Ownership.  The  dam  is  part  of  Allamuchy  Mountain 
State  Park,  and  is  owned  by  the  State  of  New  Jersey.  For 
information,  Nick  Domico,  Park  Manager,  may  be  contacted  at 
(201)  398-7010. 

£.  Purpose .  Deer  Park  Pond  Dam  was  built  for  fishing  and 
other  recreational  uses. 

g.  Design  and  Construction  History.  The  dam  was  designed 
and  constructed  by  the  New  Jersey  Bureau  of  Parks  and 
Recreation.  No  other  information  was  obtained. 

h.  Normal  Operational  Procedure.  No  operational 
procedures  were  found  for  the  dam. 

i.  Site  Geology.  No  site  specific  geologic  information 
(such  as  borings)  was  available  at  the  time  the  dam  was 
inspected.  Information  derived  from  the  Geologic  Map  of  New 
Jersey  (Kummel  and  Johnson,  1912)  and  the  Glacial  Drift  of  New 
Jersey  (Salisbury,  Kummel,  Peet  and  Whitson,  1902)  indicates 
soils  within  the  immediate  site  consist  of  ground  till 
overlying  bedrock.  The  previously  mentioned  map  indicates  that 
bedrock  in  that  area  consists  of  granitoid  gneiss  of 
Precambrian  age. 
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1.3  Pertinent  Data 


a.  Drainage  Area 


.82  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown. 

Total  ungated  spillway  capacity  at  maximum  pool 
(top  of  dam)  elevation  -  114 

c .  Elevation  (ft,  above  NGVD) 

Top  of  dam  -  936 .4 

Design  surcharge  (1/2  PMF)  -  937.. 7 

Recreation  pool  (at  time  of  inspection)  -  935.0 

Spillway  crest  -  934.6 

Streambed  at  centerline  of  principal  spillway  -  920.0 
Maximum  tailwater  -  925  (estimated) 

d.  Reservoir  (Length  in  feet) 


Maximum  pool  -  1900  (estimated) 
Spillway  crest  -  1800  (estimated) 
Storage  (acre-feet) 

Spillway  crest  -  356.0 
Top-  of  dam  -  455.8 


Test  flood  -  538.0 


f.  Reservoir  Surface  (acres) 
Top  of  dam  -  60 


Spillway  crest  -  51 
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Dam 


Type  -  earthfill 

Length  —  410  feet 

Height  -  16.4  feet  (hydraulic) 

-  17.4  feet  (structural) 

Top  width  -  15  to  20  feet  (varies) 

Side  slopes  -  upstream  4H:1V;  downstream  2H:1V 

Zoning  -  unknown 

Impervious  core  -  unknown 

Cutoff  -  unknown 

Grout  curtain  -  unknown 

Spillway 

Type  -  Broad  crested  concrete  spillway  (concrete 

upstream  apron,  sloped  4H:1;  placed  cutstone 
downstream  face  on  slope  of  2H:1V) 

Length  of  weir  -  19.5  feet 

Crest  elevation  -  934.6  feet  NGVD 

Low  level  outlet  -  See  Item  i  below 

U/S  channel  -  Deer  Park  Pond 

D/S  channel  -  Unnamed  tributary  of  Musconetcong  River 

Regulating  Outlets 

Type  -  Two  12- inch  pipes 

Length  -  117  feet  (estimated) 

Upstream  inlets  not  seen,  pipes  are  15 
feet  center  to  center 

Access  -  each  is  about  2  feet  centerward  from  spillway 
training  walls. 

Invert  Elevations:  920  and  921.7  (Downstream) 


-4- 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

No  hydraulic,  hydrologic,  or  other  design  engineering  data  were 
disclosed. 

2 .2  Construction 

No  recorded  data  concerning  construction  of  the  Deer  Park  Pond 
Dam  were  discovered. 

2 .3  Operation 

No  data  pertaining  to  the  operation  of  the  dam  were  found. 

2.4  Evaluation 


a. .  Availability .  A  search  of  the  New  Jersey  Department 
of  Environmental  Protection  files,  and  contact  with  community 
officials  revealed  no  information. 

b.  Adequacy .  The  visual  inspection  is  deemed  adequate  to 
complete  this  Phase  I  Inspection  Report. 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  Dam.  Trees  are  growing  on  the  downstream  slope  and  in 
the  area  at  the  downstream  toe  of  the  dam.  In  addition,  many 
areas  on  the  downstream  slope  are  covered  with  dumped  riprap. 
Extensive  erosion  has  taken  place  on  the  upstream  slope  at  and 
above  the  waterline. 

Two  major  depressions  were  observed  to  the  right  of 
the  spillway  bridge  at  the  crest  of  the  upstream  slope.  The 
depressions  were  approximately  3  to  5  feet  in  diameter  and 
approximately  1-foot  deep.  Similarly  several  depressions  and 
holes  were  observed  on  the  crest  of  the  dam  to  the  left  of  the 
spillway  bridge. 

The  crest  of  the  dam  is  rather  uneven  and  is  mostly 
bare  of  grass  and  vegetation  due  to  pedestrian  and  vehicular 
traffic  across  the  dam. 

An  erosion  gully  has  developed  on  the  downstream  slope 
on  either  side  of  the  spillway  service  bridge. 

A  zone  of  standing  water,  approximately  50  feet  wide, 
was  observed  at  the  toe  of  the  dam  to  the  left  of  the 
spillway.  Slight  seepage  was  observed  which  was  clear  and 
showed  no  evidence  of  suspended  fines.  In  addition,  seepage 
was  noted  flowing  from  the  left  bank  of  the  discharge  channel 
just  downstream  from  the  spillway.  The  seepage  contained  some 
orange  colored  floes  with  no  evidence  of  suspended  fines.  The 
area  downstream  of  the  downstream  toe  of  the  dam  is  generally 
wet  and  soft  and  several  ponds  of  standing  water  were  observed. 

b .  Appurtenant  Structures 

A  2.5-foot  diameter  tree  is  growing  on  the  right 
spillway  training  wall  just  downstream  from  the  crest  of  the 
spillway.  Reservoir-bottom  vegetation  is  partially  blocking 
the  entrance  to  the  spillway.  Considerable  water  was  observed 
exiting  underneath  the  spillway  apron  at  the  toe  of  the  slope. 

(1)  Ungated  Spillway.  The  upstream  concrete  apron 
has  two  transverse  cracks  and  the  concrete 
training  wall  on  the  right  side  has  separated 
approximately  1/2  inch  from  the  bridge  pier. 

Minor  leakage  was  observed  through  the  mortared 
masonry  abutment  wall  approximately  2  feet  below 
the  crest. 
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c. 


sloping . 
evidence 


(2)  Service  Bridge.  The  steel  center  supports  are 
badly  corroded  at  the  bottom  of  each  support 
providing  very  little  support.  Visible  portions 
of  bridge  beams  are  badly  rusted. 

(3)  Low-Level  Outlet.  Two  12-inch  cast  iron  pipes 
were  observed  at  the  toe  of  the  spillway. 
However,  no  valves  or  inlet  structure  was 
observed  at  the  time  of  inspection. 

Reservoir  Area 


The  watershed  above  the  lake  is  gently  to  moderately 
The  reservoir  slopes  appear  to  be  stable.  No 
of  significant  sedimentation  was  observed. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


r-'X'.z 


4 . 1  Procedures 

No  formal  operating  procedures  were  disclosed. 

4 . 2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  found,  but 
from  its  condition,  it  is  apparent  that  maintenance  is  needed 
to  prevent  serious  deterioration  of  the  structure. 

4 .3  Maintenance  of  Operating  Facility 

No  formal  maintenance  procedures  for  the  operating  facilities 
were  disclosed. 

4 .4  Warning  System 

No  description  of  any  warning  system  was  disclosed. 

4 . 5  Evaluation  of  Operational  Adequacy 

Because  of  the  lack  of  operation  and  maintenance  procedures, 
the  remedial  measures  described  in  Section  7.2  should  be 
implemented  as  prescribed. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features 


a.  Design  Data.  Because  no  hydrologic  or  hydraulic  data 
were  revealed  an  evaluation  could  not  be  performed. 

b.  Experience  Data.  No  experience  data  were  found. 

c.  Visual  Observation.  No  valves  or  upstream  inlets  for 
the  two  12-inch  low-level  outlets  were  visible.  The  inlets  may 
have  flap  gates  that  are  located  off  shore  in  the  reservoir; 
neither  pipe  was  leaking.  The  small  discharge  over  the  weir  at 
the  time  of  the  inspection,  was  confined  to  the  left  side.  The 
water  disappeared  in  the  placed  stone  of  the  downstream  face 
and  reappeared  at  the  right  center  of  the.  toe  of  the  masonry 
apron.  A  small  amount  of  bottom  vegetation  had  accumulated  in 
the  mouth  of  the  spillway  and  some  had  washed  over  the  crest 
and  was  caught  on  the  stone  masonry  on  the  right  side  of  the 
apron . 

d.  Deer  Pond  Park  Overtopping  Potential.  The 
hydraulic/hydrologic  evaluation  for  the  dam  is  based  on  a 
selected  Spillway  Design  Flood  (SDF)  equal  to  one-half  the 
Probable  Maximum  Flood  (PMF)  in  accordance  with  the  range  of 
test  floods  given  in  the  evaluation  guidelines,  for  dams 
classified  as  Significant  Hazard  and  small  in  size.  The  PMF 
was  determined  by  application  of  a  24-hour  Probable  Maximum 
Precipitation  (PMP )  of  22.9  inches  to  the  SCS  dimensionless 
unit  hydrograph  for  the  area.  Hydrologic  computations  are 
given  in  Appendices  3  and  4.  The  routed  half-PMF  peak  inflow 
to  the  reservoir  is  1957  cfs,  the  peak  outflow  is  1618  cfs. 

The  minimum  elevation  of  the  dam  allows  1.8  feet  of  depth  above 
the  spillway,  before  overtopping  occurs.  Under  this  head  the 
total  spillway  capacity  is  114  cfs. 

Flood  routing  calculations  indicate  that  Deer  Park  Pond  Dam 
will  be  overtopped  for  6.4  hours  to  a  maximum  depth  of  1.3  feet 
under  half-PMF  conditions.  It  is  estimated  that  the  spillway 
capacity  is  adequate  to  pass  a  storm  25%  the  size  of  the  one 
half-PMF  without  overtopping  the  dam;  thus,  the  spillway  is 
considered  inadequate. 

e.  Draw-down  Capacity.  Assuming  the  two  low-level 
outlets  currently  in  place  are  in  operable  condition,  it  is 
estimated  that  the  lake  can  be  drained  in  approximately  10  days 
assuming  no  significant  inflow.  This  time  period  is  considered 
marginally  acceptable  for  draining  the  reservoir  in  an 
emergency  situation. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  The  presence  of  considerable  dumped  riprap  makes  it 
difficult  to  perform  an  adequate  inspection  of  the  downstream 
slope  of  the  embankment. 

Trees  growing  on  the  downstream  slope  of  the  embankment  and 
in  the  area  downstream  of  the  toe  may  blow  over  and  pull  out 
their  roots,  or  they  may  die  and  their  roots  rot.  In  either 
case,  serious  seepage  and  erosion  problems  could  result. 

The  crest  of  the  dam  is  uneven.  Although  the  cause  of  the 
unevenness  cannot  be  determined  on  the  basis  of  the  visual 
inspection  alone,  it  may  be  a  sign  of  potential  stability 
problems.  The  presence  of  several  large  depressions  on  the 
upstream  slope  near  the  crest  could  be  an  indication  of 
internal  erosion  of  the  embankment  which,  if  not  stopped,  could 
lead  to  breaching  of  the  dam. 

The  bare  roadway  along  the  crest  of  the  dam  is  susceptible 
to  erosion  if  the  dam  were  overtopped,  which  might,  in  turn, 
lead  to  breaching  of  the  dam. 

The  erosion  path,  from  the  crest  to  the  downstream  toe  of 
the  embankment  to  the  left  of  the  spillway  is  susceptible  to 
erosion  and  consequent  damage  to  the  embankment  owing  to  both 
runoff  of  rainfall  and  overtopping,  if  the  latter  should  occur. 

The  soft,  wet  areas  and  seepage  at  and  immediately 
downstream  of  the  toe  of  the  dam  is  indicative  of  seepage 
either  through  or  under  the  dam  which,  if  not  properly 
controlled,  could  lead  to  failure  of  the  dam  by  piping  or 
sloughing  of  the  downstream  slope. 

Based  on  the  visual  inspection  alone,  it  is  not  possible  to 
determine  the  character  of  the  dam  and  spillway  foundations,  or 
the  interior  of  the  cross  section  of  the  embankment  or  the 
slope  of  the  upstream  side  of  the  embankment.  Therefore,  it  is 
not  possible  to  evaluate  the  factor  of  safety  of  the  dam  and 
spillway  against  slope  failure. 

6.2  Design  and  Construction  Data.  No  design  or  construction 
data  pertinent  to  the  structural  stability  of  the  dam  are 
available . 

6.3  Operating  Records.  No  records  pertinent  to  the  structural 
stability  of  the  dam  were  found. 

6.4  Post-Construction  Changes.  No  record  of  post-construction 
changes  was  available.  However,  the  concrete  in  the  upstream 
spillway  training  walls,  apron,  and  br*idge  slab  probably  are 
rather  recent  additions. 


6.5  Seismic  Stability.  This  dam  is  in  Seismic  Zone  1. 
According  to  the  Recommended  Guidelines,  dams  located  in 
Seismic  Zone  1  "may  be  assumed  to  present  no  hazard  from 
earthquake  provided  static  stability  conditions  are 
satisfactory  and  conventional  safety  margins  exist."  The 
visual  observations  made  during  the  inspection  provided  an 
indicator  of  unstable  embankments  as  mentioned  in  Section  6.1. 
However,  because  no  data  are  available  concerning  the 
engineering  of  the  embankment  and  foundation  materials  for  this 
dam  or  the  condition  at  the  base  of  the  corewall,  it  is  not 
possible  to  make  an  engineering  evaluation  of  the  stability  of 
the  slopes  or  the  factor  of  safety  under  static  conditions. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition .  Deer  Park  Pond  Dam  is  estimated  to  be  about 
100  years  old  and  is  in  poor  overall  condition. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  the  dam  must  be  based  primarily  on 
the  results  of  the  visual  inspection. 

c.  Urgency.  The  recommendations  made  in  7. 2. a  and  7.2.b 
should  be  implemented  by  the  owner  as  prescribed. 

d.  Necessity  for  Additional  Data/Evaluation.  The 
information  available  from  the  visual  inspection  is  adequate  to 
identity  the  potential  problems  which  are  listed  in  7. 2. a. 

These  problems  require  the  attention  of  a  professional  engineer 
who  will  have  to  make  additional  engineering  studies  to  design 
or  specify  remedial  measures  to  rectify  the  problems.  If  left 
unattended,  the  problems  could  lead  to  failure  of  the  dam. 

7 . 2  Recommendations/Remedial  Measures 


a.  Recommendations .  The  owner  should  retain  a 
professional  engineer  qualified  in  the  design  and  construction 
of  dams  to  accomplish  the  following  items  in  the  time  periods 
specified: 

In  the  near  future: 

(1)  Design  and  oversee  procedures  for  the  removal  of 
trees  and  their  root  systems  from  the  downstream 
slope  and  for  a  distance  of  25  feet  from  the 
downstream  toe  of  the  dam  or  to  the  limits  of  the 
owner's  property. 

(2)  Design  and  oversee  the  installation  of  erosion 
protection  for  the  upstream  slope  of  the  dam. 

(3)  Design  and  oversee  repairs  for  the  eroded  area  on 
the  downstream  slope  to  the  left  of  the  spillway. 

(4)  Investigate  the  reasons  for  the  uneven  surface  of 
the  dam  crest,  including  the  depressions  to  the 
right  and  left  of  the  spillway  and  design 
remedial  measures  as  needed. 

(5)  Investigate  the  seepage  and  ponding  of  water  at 
and  downstream  of  the  toe  of  the  dam  and  design 
remedial  measures  as  required. 
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(6)  Design  and  oversee  repairs  to  the  spillway  aprons. 


(7)  Design  and  oversee  repairs  to  the  service  bridge 
steel  beam  and  supports. 


In  the  future: 


Perform  a  more  detailed  hydrologic/hydraulic 
evaluation  of  the  inadequacy  of  the  spillway  and 
design  and  implement  necessary  increased  capacity. 

b.  Alternatives .  If  dam  is  required  for  recreational 
use,  no  alternatives  are  recommended. 

c .  Operating  and  Maintenance  Procedures 

The  owner  should  accomplish  the  following  soon: 

1.  Clear  fallen  trees  from  the  spillway  discharge 

channel  and  maintain  the  channel  free  of  debris. 

•2.  Start  a  program  of  checking  the  condition  of  the 
dam  periodically. 

3.  Establilsh  grass  vegetation  on  the  embankment  and 
start  a  program  for  maintaining  the  embankment 
free  of  weeds,  brush  and  trees. 

4.  Clear  trees,  brush  and  debris  from  the  discharge 
channel  and  from  a  zone  25  ft.  wide  on  either 
side  of  the  discharge  channel  for  a  distance  of 
100  ft.  downstream  from  the  end  of  spillway  apron 
or  to  the  property  line  whichever  is  the  lesser. 

The  Owner  should  do  the  following  in  the  near  future: 

Develop  written  operating  procedures  and  a  periodic 
maintenance  plan  to  ensure  the  safety  of  the  dam. 

The  Owner  should  do  the  following  in  the  future: 

Develop  an  emergency  action  plan  which  outlines 
actions  taken  by  the  owner  to  minimize  downstream 
effects  of  an  emergency  at  the  dam. 
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CHECK  LIST 
VISUAL  INSPECTION 

DEER  PARK  POND  DAM 


EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


Xu  Eh 

»-3 

O 

<  H 

o 

W 

CO 

£ 

2  W 

PS  o 

O  H 

o  P5 

O  X 

M  D 

csj  U 

w 

CO  CO 

M 

o  < 

PS  w 

PS 

o  w 

RIPRAP  FAILURES  Vertical  scarps  along  upstream  face,  Repair  riprap. 
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iVISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


RAINFALL/RESERVOIR  RECORDS  None  found 


SPILLWAY  PLAN 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  .82  square  miles,  woods, _ 

_ .01  square  miles,  wetlands _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  934.6'  NGVD  (356.0 

_ _ acre  feet) _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  Not  applicable 

ELEVATION  MAXIMUM  TEST  FLOOD  POOL:  937.7'  NGVD 


ELEVATION  TOP  DAM:  936.4'  NGVD 


SPILLWAY  CREST: 

Uncontrolled  stone 

a . 

Elevation 

934.6'  NGVD 

b. 

Type 

Irregular  cut  masonry 

c . 

Width 

12  feet 

d. 

Lenqth 

19.5  feet 

e . 

Location 

Spillover  Center  of  dam 

f. 

Number  and  Type  of  Gates  None 

OUTLET 

WORKS: 

Low  level  outlet 

a . 

Type 

2  12-inch  pipes 

Approximately  2  feet  from  either  spillway  wall 

b. 

Location 

Next  to  stilling  basin  on  downstream  side 

HYDROMETEOROLOGICAL  GAGES:  None 


MAXIMUM  NON-DAMAGING  DISCHARGE:  114  cfs 


APPENDIX  2 
PHOTOGRAPHS 


DEER  PARK  POND  DAM 


View  of  underside  of  road  bridge  over  spillway; 
note  that  bridge  column  nearly  rusted  away  at 
foot i ng , 


Cracks  in  concrete  apron  of  spillway  on  upstream  side. 


April  22,  1981 


Slight  seepage,  adjacent  to  red  flagging,  slightly  above 
pond  shown  in  view  above. 


April  22,  1981 


View  of  left  edge  of  downstream  channel;  note  seepage  from 
channel  bank  and  from  rocks  at  left  side  of  photo. 
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HYDROLOGIC  COMPUTATIONS 


DEER  PARK  POND  DAM 


NATIONAL  PROGRAM  OF  INSPECTION  OF 
NON -FED.  DAMS 

DEER  PARK  POND  DAM 
ALLAMUCHY  TOWNSHIP,  NEW  JERSEY 

REGIONAL  VICINITY  MAP 

JUNE  1981 

DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT,  CORPS  OF  ENGINEERS 
-  PHILADELPHIA, PENNSYLVANIA 

Mmu-McMi  |  to*. 


SCALE  IN  MILES 


MAP  BASED  ON  U.S.G.S.7.5  MINUTE  QUADRANGLE 
SHEET  TRANQUILITY,  N.J.  1954,  REVISED  1971. 


•OSTON.MA. 


Anderson-Nichols  &  Company,  Inc, 


Dzw  *-W!/ 


JOB  NO. 


Sheet  No - / 

Date  (J/ij 
Computed  j  r  1  L_ 
Checked  Q.  £  (J 


SQUARES  o  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28 

1/4  IN.  SCALE 

I  1 


/  /Aie  d  f  Cf>oce r'ir&}i± 


5  0  Texas  //’ a/ tj# y  /!/1fr'/no£ 


D  1/erhfiJ  3f00H  ,  S(op?  -  r  ^  3* 


9  -/or  ^oc( fa rfs/  (r;  2.0 

10 

11  Ho  oLonne! . 

12 

02:  I  Qric[_  00  kr  Co  nZQ  0 uo\ic(\ 

14  ' 

/  .  0-  3  /  -\  !  ■  V 

15  L'0.LTc  r  /  '  J _ 

16  $joo  /  ,'>  'C 

18  7C  *.  -/  rJ^_jJ3Li± 

19  (c>.0  9,  £00  y0'* 


/ //v^ 


3^^ 


•  //^  -  £?  •' 


/  r  3^0  /> 

/  *  V.3% 

<T/U  7  o  jo  r  °jOO0 (C no  ^odtTio^  £»  If  os  pc 

5  '  ^  ,n  -  ^-1°) 


3,S00U-1  SjJilZL  r  AoW- 


O.tof^o atf)  k3 *’* 


31  (3)  lUrsfvn,  or  SC5  7X.  5  s" 

32  ^ - - -  “ 

33  Overfor'k  s/op*  r  Lf3SO0—y(/^  0.£  -pfS  (from  TR.  53' 

34  *jro~/ 1  C >r  0 (coi  ■/ /r'~ c- ' :  f  33J''>  jj 

36  71 ?  '•  z.nLfs 

37  tr  > 

38  Ajb  l/uo  r  r\f*  I 


30 


Anderson-Nichols  &  Company,  Inc. 


Subject  'JL't  ‘ 


Sheet  No.,  j 
Date  (zJK* 
Computed  _ 
Checked _ 


SOUARES  0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29 

1/4  IN.  SCALE 

I  1 


(y)  I (ferby 


Q/ef(urJ  'fc-  0,%*  f  (Jj_  \  /U~otJ  C  -  Jj  ZOO  i'  o,&il 

r  ,  o -</6  7  I 

-  cJ.S'S  f  o  y  ifSOL A  _  “  l.lShr^ 


- 


<2S3>  a-  /os +  2,  "  4 1 ’  X 


I'll  Lrs.  ~f/_-  0,q  7^  o,i b/ o- 


Do^i^ae-  -  OXL  ^  . 


40 


Anderson-Nichols  &  Company,  Inc. 


Subject  ^J.2 


JOB  NO. 

SQUARES  o  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18 

1/4  IN.  SCALE 

I  1 


Sheet  No _ 

Date - Lj 

Computed . 
Checked. _ 


'c.  /■_>'■> 


19  20  21  22  23  24  25  26  27  28  29 


3\(X([C'-  D  I  s  C. /yUflP  C. U  f  i/f- 


jXx-  J) yi/soc*/'*  a  fe-  o ■(-'  J)q e 

pac\  <r  ^  hK^S(Jt/e-  12''  C  CozeA< 


ry  loco  •sots-  i s Iack-cV  c>\ 


11(00  y 


JiHL^L £gj *,  ^ •'  Q  -  2.0  (  |0. 5)  (t  ‘ 

U  4093M,  of  •'<**.  0-  6a  !/^n  I'V 

fr r .1  ffafLoott^  /y/ fo c  r 0,67 
h- khMsbre  r.”<h'*:  ••  ?3p  _ . — 

-  /do.  z  (/F-vsg'J  " 

froAi  ?-3M/  pp  Or/fi(&*'jjev  oir.  W-.  Q  (00,2  [!T^i  +£,0  (ip }  (•  -( 


I  6  P  ci-T-iDg/H 

5e  c4i  or>e  3, J  o  .  /  ?  *  £3)  ^ 

f>0™  J  £:  ?.»(3t.£)(E-,i3b>u')(0-fCe^3i 

'  0  s,  CO 

&  h 

(Vofti  '13C:.C]  6?:  l.s  (zi  ^(cJ/$6.'f)(d.,>(CJ73i't 0;-t  'r- 

e' "  7'*  j 

1  2.$  (/6fc.7)Cc-^^)^o.5U'^«))3/<t+  l.rcWCrtetfiCo.iJf  ?3^.7j)/l 

^  3/ 

[ron,  r\ZhoJ^lJ  --  <?3t.«)(o.S(f-f/3c.v)J  V^.,S  C«-?  ?*• 

7)  , 

+  2 .  *  ( /oo)  (e-  ?3 6 . 7)  J/z  v  2 •  *  f - 736 .75)  /2 

7  ) 

fro  A  ^c)  39 ,9^  tf  :  1 .  *  (50}  (5-  737  .t>0  *h' *  2- ?  (  0(*  ^  ‘v  ’ 

+  2f(fOo)  O'  756,  4  3 ,  K  (  ( C  -  <|3C» 5  j  i/'L 


so  c  '//  *? 


*  4$r  &  slo^  irj  (Oe-' 1  j  Q‘*  CL,  H( 


,  ^  ^  .  Suhioi-t  I  '*<'*  C  "  if  /  ‘  Oi  (\  Sheet  No.  _  V. _ _  of  .  / 

Andcrson-Nichols  &  Company,  Inc.  n„,.  /  .•  "fj^ _ 

Computed  _ : - — 

JOB  NO.  Checked - C-J V- - 

*RES  0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  26  26 

0.  SC  A I  P 


JOB  NO. 

'ARCS  0  1  2  3  4  5 

IN.  SCALE 


27  28  29 


Cl  (V 

Ee-ctt  tsr  3.  1,2,4% 

36.c)  -jo  t  •/  ,1 

'2  f-  • .  ->/2_ 

0-  1,6  (  2e>  *>~  J  (  £ ••  j 

f/.'h-.,  j 

Vi 

.  V.  ° 


22 1  /••  LC  j> -  Ofz-r’p  t. 


23  (f'.oLr.*. 

24 

25  f3*6 

26  ?35./ 

27  935,6 

28 

29  93c-.  V 

30  <??■?, o 

31  </37.5" 

32  9^,0 


5f>t/luCyU?s1  , 


I 

J  <2^ j 


>('£)(£  ‘-'V 

/••:•.  Xr 

c.  ^ 

'^7-0 

•!  2,6.  (V:o, 

([■‘130  02) 

HEAL  1 

r'c,r,.J 

•v  T,  . 

y’tu  o/i/V  ^ 

rc  ’ 

-  0,o 

l 

0  ! 

j 

c) 

o.f  : 

20.?  i 

o 

|  M? 

jr?.r  j 

o 

1,4 

?£/  1 

o 

1% 

//V  i 

0 

2.V 

/6ff  | 

i 

223  ; 

7oo 

3,  v  j 

2#  ! 

/,7V* 

?3*:J 


o 

2  o,  ?- 

5r^i 

95./ 

//*/ 

H  Si 
Li  29 
2, Obi 


Anderson-Nichols  &  Company,  Inc. 


Subject 


Veer  -Har  l<  ~HaciA 


Sheet  No.  of  — jL- 

Dato  .  - 


Computed  77. CC- 


JOB  NO, 


Chocked,  u 


SQUARF.S  0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29 

1/4  IN.  SCALE 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


S+OQc-  Us.  -Ziorccr j 


(t 


l\r£<x  i Sur&ce^  Sl.T-acee-^  ^ 

Cdt  r  <\cr&j 

<*t  C\e\J,  Ud  ~  /2$c\crrs 

fizSUrtlP  fio&O  r  ,'n  c  a  *  c-  '  r\  Le-rUfat-n  PO'*  fc.  Assume-  -  'iOOo  , 

50.0  of  rU^.O:>  -  2>S<r  Ct*r*~ff  at  00  f  Mat  f00>  (  ^  7  j 


12  i  6  /?  OO 

13  £i Li  ’  ° Lo  l/^ 

14 

15 , 

16  ! 

17  i 

18  ! 

19  ! 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


y/jc  <(  /:  V  fj  1  r  ~L 

5  ro<zs(i( 

■  ro  _ 


t£C 
7  f>.  Z 
27, y 

77.7 
J23.5 

36.7 
5 M 
33, o 


7T 


s  tjr  +  '•* 


5f  C/ 


5; 

SP2.Z 

l«ff  G 

Lm  ,3  ; 

i 

V£57  i 

I 

i2  i/.v 
&?</ 


30 


6  %> 


Anderson-Nichols  &  Company*  Inc. 


Subject 


Of _ Li 


Jce  (  for  lr  h*>*  rl 


Andcrson-Nichols  &  Company,  Inc.  Subject  _I>k£.C — Ln  £Hl  Ct  p1***  of~ 

Computed _ 7-  _H _ 

JOB  NO.  Checked _ Ul£ _ 

SQUARES  0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  -21  22  23  24  25  26  27  28 

1/4  IN.  SCALE 


JOB  NO. 


Dfn  00  n 


3 

4  2-  Yi  '*  r  C‘ujcf ccOa ^  ^  o  Ctt  ^2/.  7^  '/Y/\a 


'  C.bl  a  Ac*  ljjs  \r\ \J&<  V 


'  ?r~  saA'f  ^ 


6(P  l-\'-s Off*  fic{\c\o  ac  Q*  OutfU  i'aM  (?. rt<c  v. 

8  c  •  O.bl  ci  a?  ok  *  f\v&<  Vi  cr*  sci Me  c'Uvo’Kc  a  0  £)k , 

9  J  __ 

10  £?■  Gf,  -*  Qi  *  C,  A,  I/7.1  vT/'1  Kill;  IV.'  f/,1 

11  — )  0 

12  C.'C.ifi- 

13  -  A.-.;.  -■  TT  (t'A  >•  0.  tuff* 


H,  c.Lov*  9l6.fi  £-*W.r 

H,  ■  A*  A/r  r'- '■’/•'  ?2j,2 '  £  Z 


So  (j?  -  3.?V  f  \f£-tjs>o.s^  -*  |/T- ?  ?  ?  ?  \ 


*  n  . 

18(2)/i  5  £r()fQ^~  L  *  :>/V  •'/  -•> 

19  tUs.  ?3  */■  c.  A  -  Sprnj- 


V  sij  r ncsor/  *  ■  L-b‘?j<2-  /\  f\'  fit 

-  •  iie.  M'izC . '  /)'■/$.£'£  h&y  v'/c’?.:  .  to; 


YO?.  6  c  //  fs.^ 

Lx  A  4  /V  i„  '  5  ,  •• 

Cm  /)  -  £>,0  7:  ~  ?  15  (0 

a«  [  --  A  !?■£■ 

U  5-^4  /i.  /I  -'  A./  /</£ 

J*  tSb  ~  &.07-  2^5(0  i'J  A .  /'/■  £ 

f.?7'£.dZ-  •  A  ?f/J  +  2.  (>S  fJ 
/V  ~  ?.iV 
->//)  =  (*■  02-  .  7.  ?T  (■?.'*) 

r  d5j3r  -S  /j-  1,11/ 


5/c 


A 


36  (D  fr  CJ  Z'y  ,  /.f?  ^ 

I37  L-'-^/o  ’  ^7 


©  Mo  i  ^OlO 


APPENDIX  4 

HEC-1  OUTPUT 


DEER  PARK  POND  DAM 


$♦4 -*♦*$**#*«»*  *******  G**************  *!>*<•<•*>->*<**<>  ***  **$**#:>*  $»>$<»  *  S'  V  v**0 


*> 


■f 'OJ  CO>* cco  .-«r-ccrf'*o— nr  r^c*  mo* o<<'»,',*Xr^ oj^n^ cox orsio 
ir  r-  n xoa'i^Mi n  j <r  nr-onr"— *vO«-*P"P-'C'  ^<Mr,  j>»r  ^-ooNfyr-»sfiIf>j'i^jo^^rg«c'oaix;is  OO^uV 
J,N?-.J-nn.rOr'_0  «NNJ  Of*'  0<r:  «J>aj  f'-n'’  >  /^I^I  <r  <~\j  •— <0  J'  J  J  ^  n  n  <t  rV^ioj  fvj,  141J  j  p  i,\j<V  c\j.-«»-*_*.»»^ 

^■■<i  «  »-«■—««"«'-*  *-«aj  pjrNjn'tfrvinmrnrO  rnrO^O  cnf\,r\j 


l 


m  <*■»•-<  XOC’^O'C fvr  ^-tror^mrorn  rom r<\rrif^r<^rOrO®X  lXidOODCOcCOOCOa}3)CU<^'Hi'iH^i^<-tHMr4^^HHr4'-<>~)M.-4^r<<r4r4iHr4^r4^«r<4»4> 
c^r^r'i  rPsyr^^C^CXP^fPPjrgrvfNjfvjfNjrsj rv(\jMtNJiM<Nj^^^^.«^^1-.r^-.l-lC0OC0OOO0O  OOOOOOOO  OOOOOOOO  OOOO* 

OOO  OO  O— * ^OOO  OOOOOOOOOOOOOOOO  COOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOQ OO  00- 


COO  o oc o 00 00 00000000 O OOO OOOO OO OOOOOO OOC OOOOO OO  OOOO OOOOCoOOOOOO  OO  OOOOi 
OOoCCOOOOOOCOOOOOOOOOCOCOOO OO  CO  OOOO  OOOO  OOOO  OOOOOO  OOOOOOOOOOOOOO  OOOO* 

•o >»■«—«  jp~ •— kt •^C'C% OO OOOOOOOO— «■-« .—««—« r— < »—<.—< «— « ,— ^ . , < »— < >— < i>-< .  4.  «»  <hi 
cnrjrvjr>JrgryP\jP4rsjrvarvjtNjr»jr«j<-«^-^r-*M— i^-t^«^,^-*^-*«-»ooOOOOOOOO  OO  OOOOOOOOOOOOOO  0000‘ 

GCCOOChhQooOC OOOOOOOOOOOOOOOO OOOCOCOOCOOOCO OOOOOO OOOOOOOOOOCOOOOOOOf 


— «pvjm  cp-  eo  o— «rvjr^,j-no^acoo*^porn  ^nor'-ooo— •Pvim^nop-ccoo— ^no^<t>oo*-«,\ifr,i>j-n'Or,-cr;oo*--«f\jr'>'rn>ofs’'f 

■X- (' CG cocc  w  c  C'OGC'OC'C'i'C'ff'C'P'OGCOOOOOOO r^r^f\.rgrs,r\j r^r^i-’OrO r^i rnro vr <r -J- <r  <r<r  vj  <r . 

c\ic\;c\i<\i(\ir^  <\j(\i<\.r\jr\ic\i<\ir\!r^r*r\ir^<\i(\i  ruovjf\jr^r\irj  r\jr\jr\jr\jr\;r\jr.jr\jr\jr\jr\)r\ir\jr\jrsirvir\if\({ 


o  .no  no  no  nononono  n  on  on  a  non  ono  no  monononononomononomonononononomononotno;. 

O  o  — r,  •vfi>r  JOu'OO^-ifviNfnro^  •j-^inaNao^rtr^r^m  m>r 'Tnn  oo—*  — rgr  jn'.m  .j-j-tnnoo—*— »cM<\ir»v 

w**  •nn.nn.nn c  nnn.nc  occccc  00  00  r-r-  r-p-  r-r-r- ^i'x^i^cocccxxc.'^C'Ggc'Cl'C'ctc'GC'CO gcooo: 


l 


C-&&  #  <-<**«  •»<&«■  «TMr  O  *  -CM;-  »■&■»«*  *  &  ■&& 


rr-.r,Gm  f'irp  r*V'Ornr^rrirr>rn<'1'if'r><‘’Go"'  mrnrn  mo  c^rom  p"\  mm  mm  mmm  mmm  mm mm  mm  mm  mcmmmmmmm  nf'nf,  coPJxnPGpJ^nf 

,  m^rmuv 

!  |  j  ; 

OOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOHTJWNWIMNMMI 
OOO  OOOO OOOO OOOOOOOOOOOOOOOO OCOOO OOO OOOO OOOOOOOOOOOOOOOO OOOOOOOO OCOOt 

OCO OOOO Co OOOOOOOOOO OOOO OOOO OOOOO OOO OOOO OOOO OOOO OOOOOOOO OOOO OOOOOOOOl 


OOO  OO OOO OOO OOOOO OOO OOOO OOOO OOOOOOOO OOO OOO OOOOOOOO OOOO OOOOOO OOOOOOOO* 
COO OOOO OOOO OOOOOOOO OOOO OOOO OOOOO OOO OOO OOO OOOOOOOO OOOO OOOOOOOO OOOOOO* 

I 

J 

»■■ « t— —I— r  mmmmmmmmmmm mmmmmmmmmmcr>cT\m< 

O  CO  COCO  OOOO OOOOO OCOOO  OOOOOOOO OOOOO OOO OOOOCOOOOOOO oC OOOOOOOOOOO OOOOO* 

C  OOOO Co CO OOOO OOO OOOOO OOOOOOOO CO OOO OOO OOOOOO OOOOO OOOOOOOO OOOOOOOOOOO* 

i  '  ,  I  .  ; 

srn  cp  xo  o—*r\jm<rn  -or- OjCo—*  pjm  4iu'torpfflC'O*-*<N;n4,uiois*'SC'O-*pg(^'i-^'0fp(C0'OHMm«i  nxr-xoo— uNif^^mor*. 
mmm mm  mm mm ^^-jc'*,'T^^tfy*tPirif'i»Mn»fNi*Mf.^^JO'O*)Ov'O»/^P^PNfs-Nr'Nf-r*a1)auoaju3j;jw(Li(i<MJ'(M>(7'(j*C'0'' 


ononononononcno  non  one  no  no  iron  onononomononon  o  nonon  onononon  ononononono 
m  m,*-  s*uu‘  ju^rH(\rMnn'J'>jLMnQO-'^rsjrgnrr\>r'rL,HnOD'-*^f'j(Njf,>f,ij-<ruMnoO'-‘'-'!Njf\ronj-'Tirlu'OOrH^<(N(\jnn.i‘^ifiUAO 
-s.  rjfMr^rjNnmnnr.nrnmf^rivj-^  <r  <t  sj-nu  >nnnnu'*L  .non  no  00^00  000  cc  s/yr-r-r-p-r-r-r'-r'-p'r-r-^co 

O  OOOO OO OO OOOOOOOOOOO OOOOOOOO OOOOOO OOOOOOOOOOO OOO OOOOO OOOOOOOO OOOOOO 


’MH<  <« 


L 


i 


I 

J 


--*«£  O  —  z  00 —CT'.o  .’O  uQ  O 

c  «/J- si -,*•-  ro  ro  rnc<\  rn  ro  rfy-C)  ro  rn mm rn m mro rn(^  rO  ro  tr  rO  rnrO  ro  rOr*"!  r'.i'O  o^r*^  r< . ^  .nog  r\jc\jcsj — 


G  OQOOOGO  OOOOOO  OOO  OOO  OOOO  OOGO  OOOOOO  OOOOOO  OOOO  OOO  OOOOOOU- 
OGOUO  030000000  OOOOOOOOGOCOOOOCOOOOOOOOOOOOOOOCOOOOOOO'-' 


00000003  C  OOO OOO OO  O  OO  OOOO  OOOO  O O OOO OO  O  OOOG  OOOO OOO  OOOOO  0-0 
O  OOO  OOOO  OOOO  OOOOOO  OOOO  OOOOOO  O  OOOO  OOOOOO  O  OOOO  OOO  OOOOOOCsi 


C  O  O  O  O  G  C  O  O  O  OO  OO  OO  CO  OO  O  O  OO  O  O  O  O  O  O  OO  O  O  OO  O  O  CO  O  O  OO  O  o  O  O  O  o  OO  O  f4 
CCOOOOC.COCOOOCOO  3000 COCOOOOCCCOOO  OCOOCOOOOOOCO  OOOcOOO'T 


w  C“*0^-*(Vr^sr  /*  ^nco'Oh^  ^•in^f^cDC'0‘-<<\<fr>>#-tr,i-or^ooo-^rvj<n^cAO/s-ccoo»--*^vfO*ri/'^>r-flCOO 
xr  t~t-u^oo^oo >00  00  00x0 r-r^r^r-h-x Gixroxco cr.xx cooler  cT'Ocrc' O' <><>02: 

.:'-rg^rgrg^rs»rs.rgrgf\;r\,(\jrgrgrg  rgrjrgrg<\^rupj<'\/<\jr\lrgrg;\j<%ir\,fxjr\.  rgrgcg^rv.r,^rgrgc\^rgcg  r\!rg;\;r\jogr\j  rOO 


-T  OiTOu^Ol 


'■O  o  0^01^0^0^000^0X10 UlOXvOXOinoX'  OiTO  XiOiAOXNOXiOu^O  O  OTiOiTOXl 

o  -OCO-- - 'Mrx^^^^^^(\tr,\(v*;Mrgr1,f.^nn(n^r,rlinfOnr^nccccococoooO 

ru  rgfgrgfgc^rx.r^rg  eg  fg<Nj  rg  rgrg  eg  rgr\j  <\j  fg  cg<Nj  ro<N  rg^cgrgrg<>jrg  fsjrgi’virgrg  eg  r\j<\jf\ic\tOOOOO  OOOOOO  O 


— cgrg<\jcg<\irgrgr'j(\jr\j<\jf'g 


4 

4 

4 

4 

4 

# 

O 

4 

* 


4  -a- 4 ■!>  4  4  *  -x-  *  *  <&  *  4  4  *  4  4  «  4  4  *  444  44  4 4  4  4  4  4  4  *  4  o  44  4  *  44  44  44  4444444444 


r*.?Oirori-cx  orsi-J-oor^crxc'C' cro  coc^- 

v'^CC^C  Or  ^COCOOQOOOOOhhh- 


4  —  ^('sjCT'OCXj 

~t  —  —  —»*■« —Cxi  l^tOO 

■*  r-Xr^  Hr  <r~<  ■  <«  r  1.  <r<r<fNJ 


rgegrjrgrg  <^rg'gr  jrgrgcgrgrgrgfvjrgrgejrg  ^grgrgrg  rjv-\jrxjrgrjr\jcgrgrgrgrgrgrgrgrgrgcgcg  (\jegrgrgrg  rsi-OO  OOO 
O  OOOOOGCOOOOOOOOOC  OO  OOOOOOOOOOOOOOOOOOOOO  OOOOOO 

O  OOO 300  ooooooogogogo  ooocooooooo oooooco oooooo ooo  OOO coo 


o  OOO  OOC O  OOCOCOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOO 
O OOO OOO  C  OOOO  OO  COO O  000003000000000  OOO OOO OO OOO OOO oooooo 


rifinnfnr.r  o mc^rnn p^r^rnrn<^rn rvf^rrirncncnt^f^r^r^.r^rnrrin^fn<^n^r^r^rnc^cr>r,'irr^  rv*'-r-r-r-r- 

OOCOCCdOOCOCO  30 OOOO  CO  30  OOOOOOOOOOOOOOOOC  oooooo  O— — — 

OOOOOCOO OOCOOaCQ OO oooooo oooocooooooooooo oooooo o oooooo 


i!C'0<-*(‘Niri'?.,''O^Ci  0*-»^wn<rtn  xor-CL  <7‘0^fwro*ri/'iC^X(7'0— »<Nif+>x»-U"ior-Qj0'O*“«rgi^xj‘m'0r**x<r'O 

J'C,OOOOiwOOOO-ir-i^-i<««^^MfwN,'\jfvfMigf^(N*f'H\(nm(nr^rr>(^fonfori^Nrg-^ 


*T  O  O  ^  O  t"  C^OX'OiTOXOXO  OO  if*.  O  OO  iTiO  *T  00  OX'Cu"'  Olf'OvT'  O  tOO  -*>  CXOtTCiT  Oi^  OX  O  ifN 

O  — rgrg-n"  r^tfiXOO^^Nrjnro^  <r  u'  XOO1^- icgrgr'irOvXxj  u"'u^,jo^^gr4nr^^srXXyOr«-»rgN 
C  IT-  C  ~  C7  C  C'OOOOCC»CCOOOOMH^rtHM«„H^«^r^NN 
O  OOOOOO  O  OOOUOOOOOOOOOOO^H«HHi-tr4HHHHH«HriHrlHHtiHr*HHrV«HrtHH 


<»-^i  f  <1  >Hi  <«  ♦»  <HHi  <«-« 


a:  -sr  • 
XO1^ 
i  UMr.xT 
eg*** 


3CL  •-cr 
CXC'C'X 
_J  I  uvrNXJ- 


UKMA 

EC*  eg 


2 

o 


11.  tO  — 

a.  O' 
scu*«> 
4- 
Ui 

a. 


4 

* 

4 

<0 

* 

4 

o 

4 

4 

« 

<0* 

4 

4 

4 

•> 

4 

* 

4 


4 

4 


s  3"  2 

*  z£  s 

*  ; 

*  V>(X  S 

4  3 


4 

LLf'j'w-  •a* 

4 

>3 

r*  *-♦ 

4 

0 

4 

UJ  eg 

4 

** 

4 

4 

4 

o 

<r 

4 

4 

X-* 

0 

« 

4 

0C 

a 

4 

4 

4 

4 

<r. 

UJ 

> 

< 

oc  •  O  • 

2: 

4 

4 

4 

0  j 

oa 

4 

4 

4 

4 

4 

JllWvr 

a 

4 

a 

4 

4 

3  1  NXxf 

to 

4 

4 

4 

ji->“  <r  •O' 

4 

4 

4 

■“TVJ  M 

<NJ 

4 

4 

*4 

X  f\J 

03 

4 

4 

4 

< 

• 

4 

4 

4 

21 

O 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

a:  • 

H 

4 

4 

4 

i’cor- 

4 

4 

4 

i  onx 

< 

4 

4 

4 

CN  *C0 

UJ 

4 

4 

4 

—O' 

a: 

4 

4 

4 

— 

< 

4 

4 

4 

4 

4 

4 

UJ 

4 

4 

4 

> 

4 

4 

4 

4 

4 

4 

< 

4 

4„ 

4 

U.LJCL 

4 

4? 

4 

OX  1 

3 

4 

4 

4 

—  OO 

r 

4 

4 

4 

z< 

3 

4 

4 

4 

0 

4 

4 

4 

X-* 

4 

4 

4 

4 

4 

4 

* 

4 

4 

i 

4 

4 

i 

4 

* 

4 

« 

o 

4 

4* 

4 

4 

4 

4 

4  . 


*w  ,oo\  -r  -to  ^  n  ,m  ^-i  o  o  o  o  J'  cr  x  .d  jd  co  X'&  O  JOtj&m  a3^)tcoujcoai>ca;iDa3G;ajO«i,JOcoa)cc(J>fr!f-p^,o<r»nfNJoc?'tO 


o  :oc'  o— LT»^^xc*o*-*<Nj^'r-,‘-or~coc7'0-«sJr^»j'ir>  or^c3C'0'«(\iro^ir»«0(s>'Ooa'0^rufoo'>riNOfv*coc'o*-‘<NJf<>  Nrtnor^tooOr-irj^sr  i^'C^*<ocr*o 
r«  r^r***^  ^  Tsr -/^sf^sjsr -r^  ^.'u  o  O  -o-o  «£>oo  o  or-r-  r~r-r-  p~fc  crx>  c.>  'Jj  cr>^  cooi  oo  cr-  a-a'O  O'C-crc'  C'-O 

fjr.rg'*-.f'N<r^r\.C\;r\i’'gP-f\j  r^rj«\jrjf>j<\,r\jPjr\jPjt\l  <\,rgr  j(,g^r'grgrgrgrgpgpgr-<\j<^rgco\irg<\iCjfo»"sic\Jrsjrg:\irgruO'gr\jf\jrg<\j<\jf\i<',j<  gtNjrgrjPjcgrgpgrg  r\jcgr\irg<Mrrt 

/c.'C-'' o  _r. Oir. 0/“  o^n^oiroi/'CHno-'Oi^o^c^o^o^o^oiriOu'Oif'Cirox' o lp c^' o  p  o if » oipo^o^criom 

*,*  'fvJw'u'NOO*  ♦-•<■  jrs>i^r>  <r >r  ^  u>tP  oO^^rvjpgrnP^Nr-T  tf^iP 

J  £,  *  J  ?  ^.‘^COOi'C  3'JOiO  L  o-*— J.\i\Nf\r\.Nr^('jr,'ffii'^(<‘ni^<rii*'.'^f,V^uOOuOC)COOOC>0 
^ ^ .— »rgrvj fgrg  \,>%j PyPg  rvjrvj  cgrsj pgogPjCg r\j.'\|rgf\i«'>gr>g<\jf'g rg<Ni  c\|f\irvjrgpj<Nif\j<sgPd  rsjrgrgr g  eg  cg<Nj  <\*  f\j  fgf\i  rv/iMO^OoOOCO OoOO 

I  i 

|  ;  |  *  I  j  ! 

;  |  !  •  !  i  i  1  ; 

n„  ~  j’XG'  c«-<'-,^>j'^  m  c~  j’O  c  <r.  c  X  o  a'  yf  (^.  O  ^  o  me  x  r^ocr*-ipr,'-aC  j'mjLp<\iX>  •--•  cc  cr  m  o  r^  cc  r  J  ac  cc  e  x  ip  0s  ir  in  (p  O 

X-  -»  _  *NQfjj-o^  y  — < irr\'j--*>  -O  XO  O’-'Pgmino  cCO*~*<"gr°iNT  f-*0'  c<"\P4in  j-f'~Olv-Nr^  O— f— <M^CiT  <~»f.0inm0CC0^<N:C'O'Nir-<<> 

«-».-•  .Aapgr^m  >r  j-  >r  -r  m  o  m  ns  o n^  .o  o  o  o  oo  o^r^r^r^ro~r~r^xxo>-~'<'r'  inoxa'C7Ncrcof'~  •omsj-rof'g^oo  crO'ccco  cor-r'-r'~r~,o<oe'OiPir.m  sr<r 


^,-v j^-,  o^rgm  vj-u^'Or-c'JOO^fsJfr''J‘tn>£>^ ac^ o—tr\)m it  nr- xC'O— ' »<\im >nr.vDr**cr'a'0— x<>  er-  cC/CP o  — *p<m s/ n 

^  ^  -v  t  ^  o o  o oo  ooor-r-r'r‘~r'-r- r-r- r-r-ao  ’Ox  naxrj.ocj tt>xcNc,'CpcPC'fpa‘,0'<nc'00 oooooooo--»—'«~*^— *r“‘—<'-*^^r'-ic*fNjrvPs*rsJ 

■*.  — — .— .-•*«*«-«  <\irgrvj<>irvf\|fNif\i  r\jr\jr\jrg  rgrv.njPjr\jrvir\jrg<\,f\;r\jrg  csjrg 


,_  ^  ^  ^  £.  ,•>  .jj,  #  o  .%  .3.  3.  #  &  #  #  <■  #  -Q-  -fl.  *  O  <J.  #  <*  #•  <j-  ■>  -fc.  *  -g-  ■>  *>  .£.  O  <-  #  ■#•  ■>>•  ■&  <}■  43-  <3-  #  ■£  #  #  <0-  O  *  •O’  O  <3*  %>•  ’S'  *  O  ‘C*  ‘fr  &  <*  <*'  #  *  < 

fs,^ >o c> C'J  r-  — o m  r-o  m l*\  r-  cr  c"  o «— rgrg  r^no-  >r  «cr  L'vn  ir.  X>  tr.u>  *T«  ^fMn in  m O  *0  C  >o -c  o  o  o  c  o  o >0  o-oo  o ^ rn^* 

^.-Hcgcgr^ir*'!  r'ivT>?’'T>?‘'3'vr  ^AvT'u'u^  tpu^irvu^ip  u"  lp.  ituT.  i/^u^u^^u^vou'.toir'ir'  u'MTMruxMP  ihump  iiPU'ir'L  >Lpu^ir'tf\ir\tf''Or‘-cc  o  ^ 


-  .  q r , >r  X' -C u' C'  C <-,Cn. rO <r Ti >C ^ '^ro<ru^%o,^-3ocr  o<">rvjr^<r lT-'O^cc OO^^gf^Krun or- a; oo— o-ino r^-a.'O'O-^rgmNr  u^-C^-xa^o 

.-"X  ,Cl  iiIxO'Cs^crC'CTC^C  J'C'OCOOCO  OCOC-h-ih-ih  ^^^^^rgrgr\Hr's.rsirgf\jr'jrg  rs.inr^ir'irornr'.tnrr'.r'^-J^x 

^  3  -,  -> ^ o u** o«^o tnom o<i> ou^oiT'OiT' oip o mo O'^ o to o n o ip ou^ Qu> o vp c? ^ O'P o u^o ip o oipoin 0inc,>P0'in0^0iA0.’'0in 

C'-'r-^f'j  rar'.  ^^ircOC  rgrg  rnr-v^r  u~  OC  o  *-<  ^40sir^rf%  <r  vr  oOO^rj  f^grri  IP-"'  OO  — ♦—*  rg  rgrir^vr  <riTnioO  — ^rg  rg 

'  ^  ^  r-r^r~p-c^cr;  j-^cu ug^'^C-cc  orca.  c^c^c  fC'C'C'^O'C'C  C'O  OCOJOJO  J^OC'-'-''^-i'-^M^'J'-,-H('J‘  jr^rgrjog 

3  ^^0;)C:COCCSSOOOO  OOOOO  OOOO  OOOO  OOOOoOOOOOOOOOOhmhhh^hhh^hhhh^-mh^hhhhhhh 


“»■  ««  »  >HHrlHHH» 


_ _ -^0^rN.rn^lpgjr^a5c>0^r'jr^^  j^^f^cC^O^^rn^rin^r-a^^O^fNira^u^^r^aD^O^rgrn  vru^'Or~ar)0'0^^ifn^wPor-CC>0^^^':yi;P 


-,  rr.  aq  nCiT  O^  DPOPOU'' OPOi/'O^O^'O^OpO^Ou  Ou ' O u 'O g'  OU^O IP OlT'Ou''OlP O lOO lPO U>0 IP O t/'CJ  IT O kT  OU^ C) IPO LPO IP O U'O IPO 

.— «r\jr%jrgr  jrgcN.rNj^^jr^'Ni  rv-ri  c-^-cr-x-J-^^rvyiPur 

°  -  -  -  '-  -  c  5  b  OOOOO  OOOO  OOOOO  OOOO  OOOO  CJOO  OOOOO  OOOOOO  OOOOO  OOOC  OOOOO  OOOOOOCOOCOL.O 


o  o  o  OOOO 


ft 

ft 

i 

, 

1 

| 

» 

I 

, 

•■4 

a 

* 

O 

ft 

1 

, 

ft 

• 

o 

CP 

o 

i 

} 

si¬ 

ft 

l 

p* 

O' 

( 

• 

ft 

! 

ft 

cr 

IP 

O' 

; 

si¬ 

* 

i 

•O 

m 

ft- 

m 

J 

ft 

ft 

ft 

ft 

• 

• 

O' 

O' 

j 

| 

s> 

( 

ft 

1 

i 

si¬ 

1 

] 

I 

o 

o 

ft 

ft 

i 

r* 

o 

si¬ 

o 

i 

1 

ft- 

o 

• 

o 

1 

m 

• 

ft 

ft 

• 

o 

PJ 

o 

* 

P- 

O' 

ft 

1 

i 

r- 

•o 

. 

PJ 

O' 

si¬ 

ft 

ip 

go 

rP 

00  ! 

i 

S3 

VP 

ft 

ft 

i 

lp 

rP 

PJ 

rp  1 

i 

ft 

o 

Si¬ 

ft 

j 

•  ’ 

cr- 

O' 

! 

ft 

ft 

I 

1 

ft 

Si¬ 

| 

i 

1 

o 

o 

o 

ft 

1 

1 

1 

ft 

o 

ft 

ft- 

o 

• 

o 

j 

• 

# 

* 

j 

• 

»P 

00 

IP 

{ 

l 

r- 

PI 

Si¬ 

ft 

ft- 

• 

PJ 

• 

VP 

S3 

ft 

ft 

cm 

r- 

r- 

VP 

rp 

ft 

, 

i 

( 

4P 

ro 

n 

PI 

si¬ 

ft 

( - 

O' 

O' 

1 

ft 

ft 

, 

1 

ft 

t  ft 

! 

i 

! 

1  ! 

o 

! 

j  ; 

1 

i 

1 

O 

o 

u-ft 

ft 

i 

I 

i  t 

! 

ft 

o 

ft 

ft 

\ 

i 

IP 

O 

• 

o  1 

1 

• 

si¬ 

ft 

l 

• 

o 

00 

O  ; 

ft 

oo 

ft 

i 

pj 

• 

VP 

•  - 

j 

1 

PI 

PJ 

ft 

ft 

i 

. 

O 

r- 

ft 

r-  . 

VP 

—t 

ft 

ft 

1 

ft- 

cp 

rP 

| 

*-4 

si¬ 

} 

ft 

j 

O' 

i 

ft 

. 

si¬ 

ft 

f 

• 

) 

! 

ft 

ft 

O 

o 

ft 

Si¬ 

VP 

o 

o 

00 

o 

* 

o 

• 

• 

ft 

ft 

• 

ft- 

ft 

ft 

PJ 

00 

-» 

ft 

VP 

• 

•-4 

• 

CP 

ip 

ft 

Si¬ 

VP 

SO 

*-* 

S3 

ft 

ft 

si¬ 

i 

ft- 

fO 

rP 

ft 

ft 

CP 

CP 

s> 

ft 

o 

ft 

ft 

i 

! 

vuO 

o 

<r 

Si¬ 

a 

>  co 

o 

ft 

x  •  r»  • 

ft 

Z 

fp 

o 

• 

O 

cz  • 

• 

*H- 

XO  O' Pi 

ft 

a 

• 

o 

VP 

o 

OtP 

ft 

V 

I 

a 

Pi 

• 

O' 

• 

OP 

V* 

pipi  •  ,*■ 

ft 

rP 

o 

vO 

ft 

r-4 

ft 

X  o 

si¬ 

ft- 

rP 

rP 

X 

<r 

•  — 

ft 

X 

9s 

O' 

a 

Si¬ 

<r 

< 

o 

ft 

PI 

ft 

CL 

UL 

-0- 

ft 

*—  O 

O 

ft 

QC 

13  rP 

r4 

•ri¬ 

Ul 

»— 

O 

o 

• 

O 

O  • 

• 

ft 

Si¬ 

LU 

Z  X 

•o 

O' 

O 

ss 

1  Pi 

VP 

;•  si¬ 

ft 

a 

O  Lii 

<7* 

• 

U'V 

• 

z 

Si- 

uj  rP 

O' 

ft 

::i  •  r-  * 

ft 

*— •  M 

O 

VP 

VP 

o 

X 

Si- 

Oft 

o 

c  r?1  C'pj 

X 

►—  o 

ft- 

rP 

fP 

*— « 

< 

< 

si¬ 

_j  i  rg  r-r- 

Si¬ 

o 

K-.  t— 

CP 

O' 

p- 

c 

X 

ft 

u.'J'M  *<r 

ft 

x> 

u. 

< 

o 

•ft 

r*-  o 

Si¬ 

o 

UiZ  LL 

> 

U- 

H» 

ft 

U,  — * 

X 

ZO  UJ 

UJ 

o 

uPO 

O 

o 

O 

ft 

X 

00^0 

_» 

S3 

IP 

Si¬ 

-i 

si¬ 

fr- 

<  czo 

PJ 

O 

• 

o 

UJ  *— Q 

Cl  *~0 

C  • 

• 

ft 

QC 

ft 

ujo<— 

• 

•»4 

Z< 

O  Z< 

UJ  O' 

oo 

si¬ 

1_ 

X 

a.  -c  v-Q 

PJ 

• 

Pi 

• 

*~X  LULL! 

*—  LUlu 

*■— o 

vp 

ft 

I> 

*~* 

ft 

CL 

cc  — •— * 

co 

VP 

«P 

VP*-K-.X 

—  X 

rift 

s:- 

•< 

r 

Si¬ 

< 

DhOQ 

rP 

fp 

PP 

U.OO 

V-  u 

CL 

<:■ 

x  «vp  • 

ft 

oz 

o 

O' 

CL'  — —  LL 

<x  — u. 

X 

ft 

X  x  sc  &  p# 

a 

o 

U^VLd 

u.3 

a 

•ft 

x  i  cpr-r-- 

W1 

Si¬ 

a 

U.MO 

U. 

ZlL. 

o 

•ft 

I  ft*PI  *ft- 

ft 

oc 

O  QC 

>->-LUl— 

o*— LU*— 

o 

o 

■j 

—  P;  O 

pi 

si¬ 

o 

LI _ I 

Tf  <cz 

— OCJZ 

PI 

r- 

si¬ 

— 

oO 

>- 

cco<ro 

O 

o 

• 

o 

XXOLU 

— uu 

• 

• 

ft 

m£ 

• 

ft 

X 

LLI 

• 

o 

o 

S3 

JJ  z 

<2  Z 

PI 

o 

ft 

X 

o 

ft 

COLLI*—*-* 

<3 

• 

• 

_j_jcco 

>  CCC3 

co 

pi 

•ft 

* 

X 

IQ .—SC 

VP 

ft- 

ft 

—  —  CL 

UJX— CL 

CP 

ft 

□ 

x>>-xcz 

fP 

m 

m 

CLQ-UJX 

-JftUjX 

•ft 

Si¬ 

_J 

z:*-~o 

O' 

O' 

VPLP^tUJ 

ujQXuj 

•ft 

ft 

u. 

X 

•ft 

X  •ft  • 

M 

Si¬ 

y 

si- 

Xft-aora 

M 

— *oco 

OOOO 

OO  o 

o 

ft 

i  lt-Opj 

-I 

ft 

ooo 

Ou^OlP 

c-LPOu"' 

o 

o 

si¬ 

09  *ft 

IU 

ft 

Ui 

< 

*-  •  • 

O 

O 

o 

•  •  •  • 

•  *  •  • 

• 

• 

ft 

O' 

X 

Si¬ 

fr- 

K- 

ftlsOO 

• 

o 

o 

o 

ftC'PP-* 

-OOQr* 

S3 

o 

ft 

< 

3 

< 

IP 

o 

• 

<P»-4 

mcp 

«P 

•ft 

ft 

a 

O 

m 

o 

o 

O' 

O'fP 

rp 

si¬ 

LU 

ft  : 

ct 

PJ 

PJ 

ft 

> 

ft  > 

o 

O' 

O' 

ft 

7. 

o 

, 

jy 

»— 

Si¬ 

*— • 

z 

ft 

CUP  fr¬ 

< 

ft 

*- 

M 

Si¬ 

it.  LULL. 

_J 

Si¬ 

Z) 

H 

O 

o 

ft 

OX  1 

13 

o 

D^aux 

JQ33 

uooa 

• 

• 

Si¬ 

-uu 

X 

ft 

oc 

aa.>-M 

uj— oa 

Jiu-oa 

o 

o 

ft 

X) 

si¬ 

ft  ft  sift  si- 

OC*-*-QC 

UJ 

z 

LLI 

z 

&.XOX 

nc.2DK 

Si¬ 

«-1  V 

u 

ft 

s> 

ft 

X 

O 

o 

o 

o 

VLJU.LJUJ 

QG2.UU 

ft 

— 

Si¬ 

c. 

LU  Z  LO 

< 

*—« 

a. 

*— » 

-g  IP 

1—4 

ft 

ft 

ft  rg 

ft 

o  a 

00 

»— 

< 

>— 

X 

LL  O 

Si¬ 

« 

ft  < 

Si¬ 

X 

< 

o 

< 

X 

< 

-J 

to 

ft 

ft 

ft 

ft 

o 

oc 

*— 

> 

o 

> 

-1 

i 

ft 

s> 

ft 

o 

a 

vzt 

UJ 

IP 

UJ 

»-* 

Cl 

ft 

U>— -VP 

ft 

ft 

ft 

oc 

H* 

-J 

r4 

a 

a 

LU 

X 

ft 

iarg 

* 

ft 

ft 

o 

UJ 

a 

UJ 

ip 

p- 

•  o 

a 

ft 

ft 

ft 

ft 

>• 

■ 

j- 

i 

< 

-i 

ft 

*-^o 

« 

ft 

X 

, 

; 

QC 

u. 

ft 

si¬ 

Si¬ 

ft 

O 

*— 

ft 

ft 

ft 

ft 

1 

►» 

3 

ft 

ft 

ft  ft  ftftft 

* 

* 

VP 

a 

ft 

!  i 

ft 

* 

; 

1 

i 

J  , 

ft 

2 

ft 

1 

i 

| 

ft 

.3  • 

ft 

1 

1 

1 

i  : 

•0- 

U.VZKP 

» 

* 

VP 

> 

UJ 

CJ 

UJ 

IP 

M  l 

sj- 

uC* 

ft 

QC 

VP 

VP 

VP 

VP 

VP 

Vp 

^0-1 

* 

1 

j  1 

•» 

<—  . 

ft 

VP 

s> 

r» 

03 

O' 

O  ! 

N 

ft 

w 

•  « 

•-4 

r-* 

H 

»-* 

PJ 

ft 

a 

l 

j  1 

ft 

i  i 

• 

i  i 

1 

1  , 

i 

1 

1  1 

6  4rO**€O460O«496O  4444*444 #0  <i^6^^^^<‘<(<i,»^O«4^0^<i<(<^^O<^<'«'>^')O<'(:^<>'li^<i<i«:i<i«i>^«><'<i'>i><i<i<i«^i)^i)^^^  4ft 44 4 4  444 


r»r»f--  o-o  oooooo-*  -c  •  -•*-*  Vl>,T'cpOvJ-'>c?'tou)  tcr^r^r-r-  o^joOtr  <r  -r  s-  -j-  o  *j- >r  *r  rn,»*  ,<\rc  yv 

r-  r~r~  r-r-r-r- r^r-r-r-r- r- r- r- r^r-  p~r-i-r-r~^r-r~r-r-r-,--.r~r-r-4  O  o  oo  Oo«,oOo^o  >  ^  o  CO ._'  O  -j  ^  o  V-  n  o  v>2  o  -On  C  c  v,  x-  c  o 

<!.■»>. ■  *'ri ♦‘tr'1.nr‘>.T,,  'VvrvPi ■»*'  -"i  *(''».■  .  i-nruf  ■n,P.n.'<'»i<v 

(T  O'C  cc  0  cpgo-  C'C<P<7'Crc'  g-O'O'cpc-  cr-  liv  o'0'CrosC'C'^^‘C  ly.c-u- cr  j-vpu'  cv-tPO'C  3* c- ^ ^ o <j^ ^ ck<p */»  cr  o  g  ^  "  <p  >v  jscx'  c  o'  osgv4> 

O  ocp -C  J3G'f\it/\(^^^moDfOa3fr'a'»nfriOfs>ti>r-.r-fstiPXO— «.n-c  u~.«i ,  -Oop-a; o^M mcPf'iX  sC u^-r  g--r  aM*"*  x — «cp-  o c-p-  — •  <r  co—'O  oo  «r 

a'„c>f  f**. «--. C/  xjp-o  <r\«OCM>*  ^kAm/NjOXi-u\  <  ■— ♦err-  o  .*»—•<>  x ^  ^ (m-hct a;/^ n% s»  tnry  (r>  c n ^  1 <r  o  cr 

i^ni<l  'i(nnj".p^(*jrjr4.\i^^^r^ri^c20GOO'3  OPO  P 'J'  > kCi)  t! ®  'XIs* ^'-  N,‘*N-0  OO  O 00<C  O -O iT-iC '  O  O  OO  O  OOO O tf\ Xii"  sr^sT  J- j- 
OOOOO O ooo 000000  oo  oO  oo  ow'-  000  nJ">*-  -j-  s?-vr<r'J'gr'X'C'-j'''P-'-rCvCsj-sr-C‘'*  t  -t  to  -c-c'--rc-c>#,vrc  -t-J’ >r 


p“ .t  »fs,^^POO'OvOco>^'n'jMNy>f-*'C OPjf*“»--P  ao— •rPOP-C' <\iO C'-J'  O  O 'N/O ccr-  -O -o  op- ^noC1  -c  (^^^('g-^^oOC'C'^oCf** 

C/Pc«>  c  — <x  oP-CPr-  u  r\, o  !\*oo— «i~  '-r  *• .—  c  p-  om  r\,  o  xp*  O  vr  Pi'\j  o;  ccr-xo  OOC'OC 

«aV  >r  >?■  OO^  o  J'O  ox  xr»r»P-  wu<3iT^.^>r  j-nt-j-  rrvr»i'''HnrTvn  f\.cyr\»r\jf\j>'sj  r^HtyiyiHn^ ihhh-i 


•—•psj'P^o  o  ^>ccoo»-*(\»fp'j’ir>xr*cccr  o«-«  r\j<"P<ro  OmcoO  — *f\,<p  -v#-oor— ocPO'-^pjm^j-o  vCP-ojO'O- i<\jr'i  -coor-  xc,0*-i<\jr'i'3'0or-oc0‘  O 

C  OC  OOCOCO»~*»-««-“«w.-*.--«.~w--«^y.-yr\.rgl>jf\.f\(r\jrvj<\tf\jC\jOPs,fnrn<'}<n!*',.rncPr^vr**-<j-  <r<r  <r  *r^r<r<r  OOu'O  ox  O  'J'K'C'OO-OOO^J  CO-OCr*- 
r  •»  r\.  .*\.  ,-^  rg  r\.  g  fx-rg  rg  rgfxjrg  rgfNi  rgpg  <%,  rgp^- g  rgrgrgrgi'wtgCgpucv^tNjrvjrgfgpgfvjrgrvirgrsjfg  fSyrgcurgrgfsgrgCNi  rgcgrjrgrgfyjrgrgrgogr.  rg  rgrgrgrgrg 

CcorOif  oooo  o  ^o  iT'Oiro^Oii'Oirc^o^Oior/'i'  o  o  o  oo  ^Ol.Oit  o  o  ooo  lt  c.  o  o  o  o  o  O  ooooooooocoo  mooc  in 

o*  -rur  c  C-  c -j" L‘'000'"^(1 * r^.r'vT  sr o oo '*  *-•*-««•  g e grp^-c  -c  oo  C c«—  pg-v^ig*  >t o oO o •—••—•  f'. f\i »p  rp  -c  <.r lP iP  ocri  —*\. <\j 

■X x  c  ^NNfvr-r.r»-Nr'NNf«»r'a)X3; xx  rtxitx®:'?'?' ;^ct* C'C'C'C?' C'O'C'.oqqooc^  oogcom ^-«— «»-N,^w^4,Ni<v4<si 

^  rsnsj^rsirsjrsjcN/Nt  rvj(%4r<rof\irvjf\irsif\i<si<NJfvi'Njf\»<VNJnj 


>  o  <  *<:-**  v  -c-  *•&<&*««  c-  <:-  fr  «*  *  v-  o  v-  ^  -a-  v-  *><•  -a-  *  *=•  %>  *  «■  -?  «•  *  *  *•  o  -t>  ^  o  *  #  >>c-  ■»<-  *  •»  •>  -3-  *  -a-  «■  *  •>  •::•  <-  w  *■*  o 


x'f'  r,-'^-r-f^^r-P'r^-r 


-r-r-XtTCJXCOXcrXm  1  '03 


cxaioo-  o’  opoo'C'C'O'C'  c'O'O'C'Oono^Mfvjrjnv^^^  vmr,'C«or-o>x 


nJ"  vj-  r v.'  ^ ^  -j  -r-r  c.r  ■/■J'  <r  'f  .r  r  >r  j-  <r-r  ^  o- j-  -j-  ^r  r-r^*  >r-r  0-^-^-  j,sj--T'y  4'^r^*  -J'-J  'j->?-vP.ntfMn\£MP  n ir-X ifNirMr- u*n ^ u". >P on *jTN 
•pp’  •* .r~t  r*.  ■f'Ppp.,nPPPpPP.<nPP  nr,n.,tP,nPtn.,riiO’nnr*.p. pi^pp.p.  -n^^l ;nm rp."p  ,'ir> ■*•> 
r-  i-~  iP  c*  c*  g  re  O'C-crcr  c>  j*  g^G'C'C  pC'^c'c-pc'CC'cc'J'O'J'i:  ^c-rc'C'C'  xcr  cr'C'  c  tre-  ^  ^  ere."  g  o  G'  ocr  c-  'T-c^c'" 


1—  x.  njjp  X f\» <%, xi d 


^•/l!l)I-t^X'-''Tf'  C'^ilT.Xr- 


ff''CrOOC'N  CO  •Xi‘N»*-,fPf^(nPjXiC*-yP-uPrP<N*rr»v.*  CPN^hi 


p-'s-  i  x  i-C'^OCC  <-<^-*^«<\i<'jfsjrnrP  T  ^  ^  j- u“  w"\uP>C  X  O  r~  r-r^x  X^tC'  C'C'*  OOO  — ^f\.rprp>r  up  OP-  G-  Mpif,  xOPd"1  r^</>V^u"'Xrjt 

C-  i.*  .*  C  u*  .'^Ov«COO  C  COOOOCCoOC  COCOOC-OOCO  00'0'00>>N-^N  r-  r~  r-r^r-r~  COC^XO'C'C'O'  OO 

-v-  -"■  r  ~~ "'  ^p<r!p,r  ppppp  rnp>rnn>rr.rnr»-\<inp‘ifr'lrr,i'r^«nrnr<'  rnrnn'  r'.r~,  (n^^rpr%rnfnrp<^.i^rnfp,.,,n  mri  mmcoromm  r'  r^  f r> m .y't  ro  rP  <r  «t  <>•  vr ^  <r  ■ 


^.'vPPi^P'Jsf  niTH/MTi'OCOCNPr-NccCaiQjC'C'  C'O'  C  OoO  r 


a  "•I'.^o’iTON  ct.J'  o<-*iN)|^>'T  in  ■on®co-«'\i’i  <rip  -o  r^cQoO— <  <^>-n  m  -cn-xo^  o«-*rNirn^u"C,^-xC‘0-^Pirr»'7'U''Cr*-  xC'0^-»(\trp^vr'  'Cr-aoc-'O* 
i~  JOO'^  CJOCOO »-«<  «*-« «  11  ■•  ■««  < »— « »-y f\; r\j <\i r\j<\jrgrvir\jfvjrPr^ rr^y')'’^ mPC'j’'T'r>r  nu' u'w'' u'.«'i^ifyU'iT'C«C  O <c OiK-'ONi 

ir  C.-C;C.-  cj»tc tr-oxcG  otf'Oiro^o^o-r.c iroc otPOvro-*  OL'o^c^or  o^o-'-coo^c^oinCif  Oiroiro^on  cir  oirom 
i_  rg  rv.  ■<“  <r  >r  v.^C'O  O— r *^<r  ^■iTa''OQ>-<»-<M<NjPPv.*s*'U''  LPO  0-^*-*rg i\,p r-.vr  <r u”'  lT-O  o«-“^\i  injPP'-*'-*  iruPO  O^— •r\irgrr’ Pc  CJMPOO 
c  X-  X  X  G  X  u'^c-  C  C"'0'.Nv,*'C'C'C  C  C'uO  OOOOOOo  X' o  »1<-|  r-. «  r-ifN^ N (\ fvr^ rgpg Ii/'J Ow rsii\n p, PiP. ro n p r «P  f<)r^*P'.-vT <r 

^  Z)  OC  C  OC  OOCOOOOCOCO  OOO^-t— .-h— 1^.-.^.— —ir-i~«.—.~« 


c-  o  s*^ 

<!•  -«•  «•*■*>•»<?<>  •«■«■«.■&«■•»*■&  <v  «■  >}•  ■&  <«■  ■{>  <>•&  «fr  <3-  «•  *3-  -C-  41-  <••>■»•&«»•*!.  <M>  *<»•<-«■  •?:*  *■  *«■**•»• ’**#<*’«-«■«  *«■*#«»  «■«■ 

->  * 

v-  u,  CCC  vCCC'CC'd'OtitfCC  C  •C'C  C  C  C  'J'^’OO'v'v'vC'Uk/ vvCX'C'CC'v'C'C<)00>}'0'0'OCO»j  C  -C  ^  'O  'O'C'CCO'C'COCX'CCO'CO'C 

.;>  <  c c c c v* c ^ c c c c >r  c c c c c c c  .* c-  <*-<r  T  *rccccc  cc  -r >r ^  c-c  cc'fc^cc  cccccccs”  c-  c  j-  ccccccccsrc  srccc 

.;.  • —  -”i r~,  p-nr.PP  PPPi  .-p .*r'*n  nP,'! Pi "IPP PlP»PinPi (-p .“r'k.,n .p.^r^.-^irp ipyi.'p<n rf'.r^r't  ,'^i-r. r' .•n<nXirPr''irpr>''.'r>P>,n .nmrP 

<•  ul  C'O'C'CG  C'C^C'J'GPtf'C'  C'C'C'PC'CC'C'  G'CvCPC'CNC‘C'C-G'CvC'CT>G'C'C'C'C'G'G,C'a'CPCPG«OsCC'G'G''Cr'CsC'CC'  C  G'O'C'C  CP  CP  O  C  (P  G-G'  G> 
<- 
«• 

«•  J 

<v  (_  OOC  (_OCOOOC.OCC  COCCCC  CO  000  coo  OOO  OC  000  00  00000  00  OOO  OOO  000  soccooooococoocoo 

<-  c  . . . . . * . . . . . 

£-  <  0»  C'O  0  0  00000000-00000X0  o  00000000  000  0000 oo>*>ooooo  00  000000  00000000  000000000 

y.  x  Ou'  w"-W*  Og'  u’>G'k.'*0  «i*-0-»r-inO'W*u  'O 'i\u‘  «nu>u'-b^tf  *0 U  -U  -O  OO « >u  >u  .  ^\iT»OtC ' lT-OU ' O-u  .  u '-UiUmTOIT-  u  iU'«i'u"iX  u'Mr-(T  O O O tT -u  .lOu 'O O 

C-  C3  c^ir^.rPr'^1  PPPPP.P  rPr">n  r'.mrnr-ifpfpr^rp  pp ^irprpm PIMP r<'.r,V^•^f«^r'\fr^^nnncor  Wp\pp,P  n'lm  n'inlrOrPr^n»  mr'.rO  r'.r^rnrOr')  P'.r'\r  i(  '\n,ic''trVPfri 

C*  f— 

S>  NO 

«•  ;  IT. 

«•  .  ...»  . . 

G>  C  Z-^>  COOCJSC&vCO  co'ooo  OOO  OOO  00  OOC.  CO  CO  coco  0000000  oco  00  ooocooooocoooo  0000000 


— * rg rP -CPWC'O'-umPc^ ^NCCOMrjPc lAONXC'Gf-'^PC^-ONtL'CrOHfvjpcinO^  xCT'C^rjPctA  cDr-cjC"  0*-»rsjfr>'J-in0f*'C<7'0 

^-<^«^-*^H^-i^«rvjrgr\jrs<rgrg<Njrv(r\jrg ppPpp^n^PP-T  cccc  >T'r>r  «c-x  0000 ou> OOOOOOOO OOO OOOf'- 


r*  00  c  o  ooOoooooc  iroic'omnooi'  00  00  000  00  000  ou^o  o  00  0000  00  o-oOir  0000  00  00  coo  00  00  00000 

i_  oC^,'-<NfgPrnc  ciTlT  O  O.-.r^f'.^pp.cg  PiT-OO^^f^ry  r,Pc«J  rf'XiOr<«**PCrMPP-J-'J  O  y'lOC^^MlNjP^icCO^C  q *~"N>Py j- 
OC  OO  C  OOOOoOJOOHr^HfiHHHMHH.H^  gpgPjrg  *  go*  r  -gr^rgr  ^  rgp  pnpp  r  \r<-\  ep  m  m  sT  *t  ccc-tccc  srv?tTU'OOuPa,'OOOif\ 

X  OOOOOCOcOOOCOOOOOC'OOOOO  O ->00000  O  JjOOOJgOC'OOOOO^OUOOOOOUJOOOOUOJOOOOJOOO 


J 


05M>  71  0.  3  *  1  1/1  Hi,  93*1.9  »  1  .V  30  ?7i  ll»7.  4s6.8  Q.?G 


■virvK-jrN*  <‘'.rjr\jrsjr\iw_.-._-«,_ 


^hh^oooooojooo 


^)v,'0-uvOO'0^»;-0«jOJJO  O'.lO'O-jO 

rrn"s  .*■  .< im  ior*i p*i m.-n m  i  c<V«\  cp,  f*v  v* i c .  -*> mr%  r<i iiito 

O'  O'  C  O  O'C'C  U  CTO Cr-L^U  LT'CK  J'C'>C'0'j'(/N  '  m  O' O' O' O' O' 


— m o »*'m -.-•m  O-oc0<\;,©'“,mC''J  cergr-- .-•oo^u'' r^aGcsj  oo 

■O m  ^  ^-m 'niM'vj^QOS'  ^xr'>  oOiTuP  j-  ■ti'O !\*W'  <hoo 
>7" vT  <f  <T  <T  'T  vTnT vf  -j-fnrnrOm.<'. (*<■>( r>, lr\(T>r*-irnr*^rOrn 
vTvTvr  vr  sr  sr  <r  sr  >r 


O-o  m  m  'T  r  m  rrirdru— «— «--*o  OO'C'CO  c&f'-p-  o  *o  *omo"  mrj»-* 
CC^.'ivO  >OGOO  GOG^Ca1 O' O' O' O'  O'er  (TC  O' O' O' 


-O' 

» 

o 

o 

o 

* 

o 

* 

■» 

* 

tt 


*  J c r> <r  iT  'Ch-tOff-O-HcvirTi  xOr^aOC' 0'-«<''\jr0  0-in'0r—  CDO O 

r>  r- 1^- r- r- cu  a:  tr  a3  ^cc  cc  og  cc sd  cr  O' O' C"  o  o  O' 0  O'O' o 
'n,  «N,  -  .  r-*  tNi  rv.  rs,  (Vifvjr^  rg<N,  c\,  ojrg  r  f\i  <\j  <nj  <\i<m  rgOsim 

^C^CiT OiTvGiTOinC  V  OOOiT.O  ^O^OiPOtf'OlPiOin 
rV'  •/■ _'  «."*  ~  rr-j-  0  L'itrOC-,,M^A>nfri'7  Oini n 

\f>,'v,''A>,*,ri^^^fr(A^.t\fPloO'>OOOi.'50000  o 
r>,r\,rv~>^<N4<Nr'j<\irvjrvjnur\tf'.r\Jf\ir\jCoO  GOCOOOCOO 


-»  .-»fM  f\J  fN«  CMfNj  (N!  {  xjfSi  <M  f\jnj  <M 


«•  *  <•  *  *  -3  *  •*  *'>■*  ■»  -fr  «•*>■&«• -R-  *  -0-  * O  •»  -2-  >>•*»«■  #*■  4 

4 

cr  o  — '-«r7-r  r~,,rm.n-o  c  r-r~cccccroo'-*^^<r,ur.Ln'Or-r-r-  4 

. .  •  •  •  4 

'  o  G  >30'C'£«<ljO'«3O  cog  o  o  c-Nfsr'  f— r—  f—  r— r— r~>  f—f'-  r*  4 
*-  r*“  r-.  ^'^^rnr^:^..^nirr;r'lr^i'0.’nf^rnrarnr^fn-^)!^..'^rnrOrnf^  ■» 
T'C'.'C*  o O'  CP  C'OOCOO'C  C'C'C'O'C'OO'OOC'C'O'O'C'  4 


Ci n  »“•  r  mr%  mnj  ru  c  om  c,r»  o'  ocuo*  «-i  x*~«o  ■ocno  f—'Om 


o — «mo*rt''CC  'nct'^cc'^-c 
^  sr  -r  vr  mm-c O r- r-r- r- <c •CCC'  c 


'  OO 

UMT  «*>  O'  m  m  mmm 


_ .—  -r  r-  O  <r  u' 


iC  o  ^ooC'C'r\^o^MC'u"1ir.r'>f<oc3 
0  — •  >r  X  —*  O'  C  0<^  ?(TCN^N f'1C'*-«CL «-* 
-eg  rgr„n  r'.^oivj-sr  CAf—cj  O'  O  rgri  m  m  O 


Gr—  a;  C'G— <  r^r»>  -r  m^r-ocC'  o  --irjro  */  m  ^ac-o 
CVU;  Jj  OJOJO.  OQUJ  O'  CO  O' O' O' O' O' O'  C'CT'O 


3 j*  omcmo  iriQy^ou'  oir.otrc^otnoinciooi^ 

<*  vT mm  C  c--*-^«%rg.-»~>rn>3‘>r  l^CCO-h rg m ro 

r  <r  >r  <r  «,*>  riT  u  -  -  l-  ■  l^OuT'  ir  O'  in  O  u~  O  O  «0  O  O  O'O  »0 


o  ^<5- -o  o *{}*«•  -a-  o  * o  « « «• « <& ■»  hm;-  v- -«■ 

C  G  G’Gv'G'OGGCvO  GO-G  OC^OvO<C^  GGC 


O'sr-j'^r'r^-NT^xr'J'  sr^  ^rvr<r«r  >?->3-sj-<r<r^r^r<r  srsr*ff- 

•*",  r*\  r*  *  r*..~*..n  ,-n  -r»  ro  ->  r~i  (T»ro  m  m  to  C  <**>  ron  wn 

O  c-  O'C'O'O'O'O  000  000  C'C'C'O'  O'  O' 0000'  o 


COOC.COCGOOC.O  COOCCCO^«N(\ivj'inr'C'»H  sT 

OaIGGCG^OOGGO  0-00000  oOOOOOOOONN 
^-. »_■  »‘  o '. inu.w <ir  ir.u'.-nL'OaW'U >>n  wf\in*i  uMn if '. u vm»r« in 
rO  r*i  m  r*.  r1"'  r«l  nni'l  rtnt^  r^rnr^  frin'ifr»rorOrnr'trnrnCr'\  mn 


CGOGCOOOOOCCwOOOOOOOCDCOOhhhh 


r^mo-  m  >c^“®  C'0*^,<^jc«rtn,  co'o 

r«.  r- r- r*  r*  r*  r- cr  03  00  ap  a?  o  to  00  co  oD  O' cr  o^  0s  O' 0- O' O' O' O' o 

l^o^c^oioo  ino  inoinoiroinoinoinoinoi>Oinom 

j  O ^ ^ ^-og rvjm rO'?' u"oo '-»••“« rj 'T 70000'-*^ 

0000  s 

jJOOOJOOJOOOOCOOSOOOOOOOCOO 


* 

a:  «>i-  * 

cc  • 

QC'O 

<«■ 

mrsjtn'O 

x»~« 

xm 

V' 

1  O'OC' 

1  H 

1  • 

•C' 

rg^-i  »m 

r\j«*r 

rum 

4> 

O'  O' 

0' 

O'  m 

«> 

■ 

• 

•O' 

'T 

o* 

<r 

s> 

<Nl 

CM 

CM 

>> 

■0- 

* 

UJ 

0 

0 

UJ 

■i> 

IZ  0 c  •  • 

<a  - 

OOfgO 

* 

CZMinO 

KXh 

«<xm 

<0- 

-1 1  coc- 

a  1  -« 

K-  1  • 

^:- 

u.  r\j»— «  -m 

^njj' 

mrum 

0 

r-  c?' 

1/1  r—. 

r-m 

-* 

UJ 

UJ  0 

«■ 

0 

UJ 

0 

* 

<r 

O 

< 

-p- 

oc 

< 

oc 

*• 

UJ 

OC 

UJ 

•» 

> 

UJ 

> 

*— 

<* 

< 

> 

<r 

r 

t- 

Q1  •  vT-  • 

<x  • 

a  O' 

v* 

XIOOO 

xm 

r  xm 

cr 

« 

Z?  1  OO  O' 

X  1  rH 

c  •  • 

1/1 

•R- 

X'JTg  #tn 

3>r^ 

ji<nn 

-«► 

>— rg  O' 

Xrg 

rg 

p. 

X 

r-« 

X  O' 

co 

■P- 

<r 

X 

< 

• 

* 

1/1 

X 

< 

X 

0 

O* 

a 

r 

-> 

c 

■» 

C3 

0- 

X 

■e> 

Of  *cc  • 

a  ♦ 

CC^T 

H 

•K* 

X) 

XC0r-«O 

xc 

X  0 

•T> 

in 

•  O'O-r 

1  O' 

1  • 

•4 

• 

0<3  •  O 

UGO 

UJ 

« 

r- 

m 

a 

*— 1 

O' 

-t 

■P 

■» 

UJ 

<J- 

aj 

> 

X 

►-« 

►- 

* 

h- 

U1IOH> 

< 

•0 

U.UJLL 

-j 

«• 

»- 

OX  1 

0 

# 

< 

'-00 

X 

<► 

z< 

Z) 

«■ 

0 

<• 

cc 

w 

l 

0 

; 

j 

« 

>0 

» 

1 

0 

r-H 

[ 

1 

« 

[ 

* 

* 

UJ'-'CO 

UJ'— CC 

u>-*a> 

( 

) 

O' 

rain 

ram 

ram 

1 

0 

»-»x  • 

•-X  • 

~»x  • 

0 

<0 

h-— 'O 

» — ^0 

1/1 

mm 

»-» 

rrn 

O' 

« 

0 

! 

0 

3 

UJ 

1 

0 

O 

O 

UJ 

1 

0 

X 

< 

0 

0 

u. 

O  • 

a—  • 

•4—0 

j 

0 

»— 

O'-  a.' 

Cj»—  UJ 

*—  H*f— 

0 

Z5 

►-LLm 

1/1  UJ  • 

0 

a 

u.<c 

v*»  •  U‘. 

ujO* 

i 

0 

ato^ 

0 

rO 

I 

0 

<-* 

IC'X 

U-'O' 

i 

0 

< 

Ui 

<- 

UJ 

A 

Ml 

n 

•  •* . 

n 

1 

I 


I 


I 


U.UJ 

oau-i 

3c*  ooo 

u-_ • 
X— O  OOO 


z 

3 


< 

tO 

nr 

3 

to 


>- 


< 


s: 

<o  •  • 

•L*  «— • 
l—  OnT— • 

cirn 

C> 

CL 

o 


3  1 

3 
LL-i 

o-.«o  r-rsjcO 
*-oe  osnrt 
LL  33  •  *  * 

123  «or-o 

—  X 

*-*<  I 

< 

n 


za 

ao 

40  *SifM 

•-  a; 

<  Cif3  •  *  • 
StW3  0>r0 
3J>X 


kO 


zc  o  •  • 

0330 


a 


r.*s 

i: 


Xr-U 

£3 


•  •  • 

maor3 

3)0--^ 

sT3> 


cr 


2Ck  tf\~#eo 
1.  <  i.  <MChr*1 
uj  -u.  i  ^-^in 

3  xnu 

-a  <►-< 

<  o  •  •  rui 

>030 


o 

u. 

3 


r  x 

3i<  ooo 
x*-q  o»f>m 
—a  •  •  * 

X-J.1C  OOrt 
<OUi 

X  > 

o 


< 

x 

X 

3 

to 


— -tJ  Jt 

—03 

r-coo 

<*r  -j 

3  33 

COO'C- 

>  r-  u- 

r  >ui 

•  •  • 

►— 

~ • 

— 3 

xuv> 

mrvo 

3 

«s  oi  • 
ru3 

OOVCh 

3 

►-LU.  Ott-O 
<  u  •  •  • 

Cm,  OOO 


I  I 


NQftfcAL  £NQ  OF  JOB  *#* 


APPENDIX  5 
REFERENCES 
DEER  PARK  POND  DAM 


w-*1  T .v; 'jf"iuii  up mnw ^ 


APPENDIX  5 
REFERENCES 

DEER  PARK  POND  DAM 


Chow,  Ven  Te,  Open  Channel  Hydraulics,  McGraw  Hill  Book 
Company,  New  York,  1959. 

King,  H.W.  and  E.F.  Brater,  Handbook  of  Hydraulics,  McGraw  Hill 
Book  Company,  New  York,  Fifth  Edition  1963. 

Lewis,  J.V.  and  H.B.  Kummel  (1910-1912)  Geologic  Map  of  New 
Jersey ,  revised  by  H.B.  Kummel/  1931,  and  by  M.E.  Johnson, 

1950  .  New  Jersey  Department  of  Conservation  of  Economic 
Development  Atlas. 

Salisbury,  Kummel,  Peet  and  Whitson,  (1902)  Glacial  Map  of  New 
Jersey . 

Schway ,  G.O.,  R.K.  Frevert,  T.W.  Edmister,  and  K.K.  Barnes, 

Soil  and  Water  Conservation  Engineering,  The  Ferguson 
Foundation  Agricultural  Engineering  Series,  John  Wiley  and 
Sons,  Inc.,  New  York,  1966,  683  pp. 

U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center, 
Flood  Hydrograph  Package  (HEC-1)  Users  Manual-Preliminary, 
Davis,  California,  March  1981. 

U.S.  Department  of  Agriculture,  Soil  Conservation  Service, 

Urban  Hydrology  for  Small  Watersheds,  Technical  Release  No.  55, 
Washington,  1975. 

U.S.  Department  of  Commerce,  Weather  Bureau,  "Seasonal 
Variation  of  the  Probable  Maximum  Precipitation  East  of  the 
105th  Meridian  for  Areas  from  10  to  1000  Square  Miles  and 
Durations  of  6,  12,  24,  and  48  Hours",  Hydrometeorological 
Report  No.  33,  Washington,  1977,  816  pp. 

United  States  Department  of  Interior,  Bureau  of  Reclamation, 
Design  of  Small  Dams,  U.S.  Government  Printing  Office, 
Washington,  1977,  816  pp . 

U.S.  Department  of  Interior,  Geological  Survey,  7.5-Minute 
Series  (topographic)  maps,  scale  1:24000,  Contour  Interval  10 
feet:  Tranquility,  New  Jersey,  (1954),  Photorevised  1971. 

Viessman,  Warren,  Jr.,  J.W.  Knapp,  G.L.  Lewis,  T.E.  Harbaugh, 
Introduction  to  Hydrology,  Harper  and  Row,  Publishers,  New 
York,  Second  Edition  1977,  704  pp. 


